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This soil survey contains information that can be used in land-planning pro- 
grams in Ramsey County. It contains predictions of soil behavior for selected 
land uses. The survey also highlights limitations and hazards inherent in the 
soil, improvements needed to overcome the limitations, and the impact of se- 
lected land uses on the environment. 

This soil survey is designed for many different users. Farmers, ranchers, 
foresters, and agronomists can use it to evaluate the potential of the soil and 
the management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to ensure proper performance. Conservationists, teachers, 
students, and specialists in recreation, wildlife management, waste disposal, 
and pollution control can use the survey to help them understand, protect, and 
enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground instal- 
lations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 
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RAMSEY COUNTY is in the northeastern part of North 
Dakota (fig. 1). It has a total area of 837,760 acres, or 
1,309 square miles. Of this acreage, 64,958 acres, or 
101 square miles, is water. Most of the water area is 
Devils Lake and the chain of lakes in the central and 
northwestern parts of the county. The town of Devils 
Lake, the county seat, is in the southern part of the 
county. 

Ramsey County is in the Drift Prairie section of the 
Central Lowland Province (7). Elevation ranges from 
about 1,425 feet in an area adjacent to East Devils Lake 
to about 1,640 feet in an area on Devils Lake Mountain. 
Both of these areas are in the southeastern part of the 
county. Most of the county lies within the basin of Devils 
Lake. The principal streams are Mauvais, Starkweather, 
and Edmore Coulees. Mauvais Coulee flows into Devils 
Lake and is the discharge stream for the chain of lakes 
in the central and northwestern parts of the county. 
Edmore and Starkweather Coulees flow into the chain of 
lakes and drain the northern and central parts of the 
county (fig. 2). 

The western half of the county occurs as areas of 
glacial lacustrine and outwash sediments closely inter- 
mingled in a complex pattern with glacial till. The thick- 
ness of the lacustrine and outwash sediments varies. 


Figure 1.—Location of Ramsey County in North Dakota. 


Slopes are level to gently rolling. In the eastern half of 
the county, the soils are nearly level to hilly. They 
formed mainly in glacial till, but in some small areas they 
formed in glacial lacustrine material, in glacial outwash, 
and in alluvium along drainageways and coulees. 
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Figure 2.—Physiographic features of Ramsey County, North Dakota. 


General Nature of the County History and Development 

This section provides general information about the The Sioux Indians were the first known inhabitants of 
county. It describes history and development, farming, what is now known as Ramsey County (9). They were 
natural resources, and climate. nomadic, depending mostly on hunting and fishing for 


their livelihood. 
Beginning in the late 1700's, fur traders, government 
exploratory expeditions, hunting parties, and fortune hun- 
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ters entered the area. The fur traders were employees of 
the Hudson Bay and Northwest Companies and, in the 
early 1800's, the American Fur Company. Although the 
fur companies established routes and started trade, they 
can be given little credit for the settlement of the area. In 
many cases, they attempted to prevent settlement in 
order to keep the area open for fur trade. War in the 
1860's and finally the confinement of the Indians to 
reservations brought the fur trade to a close (12). 

When railroads extended into the area in the 1880's, 
migrants from Minnesota, Wisconsin, New York, and 
lowa as well as immigrants from northern Europe settled 
in large numbers. Land was obtained from the railroad 
and from the government through the Homestead Act 
and the Timber Culture Act. The first settlement was in 
Grand Harbor Township in 1880. The following year a 
settlement was established in Odessa Township. In 
1882, Lt. Herber M. Creel established Creelsburgh on 
the north shore of Devils Lake (5). One year later the 
village was renamed Creel City. The name was changed 
again to Devils Lake in 1884, the same year that the 
village was made the county seat. The present bound- 
aries of the county were established in 1890. 

The population of Ramsey County was 15,199 by 1910 
and 16,252 by 1930 (70). It began to decline in the 
1930's because of drought and depression. In 1980, it 
was 13,048. Devils Lake, the largest town in the county, 
had a population of 7,442 in 1980. Other communities 
include Edmore, Starkweather, Crary, Lawton, Churchs 
Ferry, Hampden, Brocket, Webster, Bartlett, Penn, and 
Doyon. 

Two federal highways and four state highways provide 
access to markets. U.S. Highway 2 and North Dakota 
Highways 17 and 19 are major east-west routes across 
the county. U.S. Highway 281 and North Dakota High- 
ways 1 and 20 are major north-south routes. These state 
and federal highways along with the hard-surfaced and 
graveled county and township roads provide a good 
transportation network. The county is served by a bus 
line, two major rail lines, and air service. 


Farming. 


The development of farming progressed rapidly 
throughout Ramsey County from the 1880's to 1900. In 
1950, the county had 1,279 farms. From 1950 to 1978, 
the number of farms decreased to 772 (75). The Ramsey 
County Soil Conservation District was established in 
1946. 

The main crop grown in Ramsey County is durum 
wheat. Other important crops are sunflowers, spring 
wheat, barley, grass-legume hay, and flax. Sunflowers 
have become an important cash crop in the last few 
years. They are grown mainly for oil production. Barley is 
grown for feed and malting. 

About 83 percent of the county is cropland, 4 percent 
is range and pasture, 8 percent is areas of water, and 5 


percent is woodland, federal and state land, and other 
land. Raising livestock is a minor enterprise, as is indi- 
cated by the small acreage of range and pasture. 


Natural Resources 


Soil is the most important natural resource in the 
county. It provides a growing medium for crops and the 
grasses grazed by livestock. Other important natural re- 
sources are sand, gravel, and water. 

As a result of glaciation, the county has areas of 
sandy and gravelly material. Some of these areas are 
favorable for commercial excavation. Because the quality 
of the deposits varies, onsite investigation is needed. 
Excess silt or clay is a common problem limiting the use 
of this material. A high content of shale is an additional 
problem, particularly in the northeastern part of the 
county. 

The county has two major glacial drift aquifers (7). The 
Spiritwood aquifer underlies the southern and western 
parts of the county. The Starkweather aquifer underlies 
the central part. Devils Lake provides opportunities for 
water sports. 


Climate 
Prepared by the National Climatic Center, Ashville, North Carolina. 


Ramsey County is usually quite warm in summer. Fre- 
quent spells of hot weather and occasional cool days 
characterize the summer. Temperatures are very cold in 
winter, when arctic air frequently surges over the area. 
Precipitation falls mainly during the warm period and is 
normally heaviest late in spring and early in summer. 
Winter snowfall is normally not too heavy, and it is blown 
into drifts, so that much of the ground is free of snow. 

Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Devils Lake in the 
period 1951 to 1980. Table 2 shows probable dates of 
the first freeze in fall and the last freeze in spring. Table 
3 provides data on length of the growing season. 

In winter the average temperature is 8 degrees F, and 
the average daily minimum temperature is -1 degree. 
The lowest temperature on record, which occurred at 
Devils Lake on January 21, 1954, is -36 degrees. In 
summer the average temperature is 67 degrees, and the 
average daily maximum temperature is 79 degrees. The 
highest recorded temperature, which occurred at Devils 
Lake on June 27, 1961, is 103 degrees. 

Growing degree days are shown in table 1. They are 
equivalent to "heat units." During the month, growing 
degree days accumulate by the amount that the average 
temperature each day exceeds a base temperature (40 
degrees F). The normal monthly accumulation is used to 
schedule single or successive plantings of a crop be- 
tween the last freeze in spring and the first freeze in fall. 

The total annual precipitation is 16.58 inches. Of this, 
13 inches, or 75 percent, usually falls in April through 


September. The growing season for most crops falls 
within this period. in 2 years out of 10, the rainfall in April 
through September is less than 11 inches. The heaviest 
1-day rainfall during the period of record was 2.5 inches 
at Devils Lake on June 12, 1976. Thunderstorms occur 
on about 35 days each year. Hail falls in scattered small 
areas during summer thunderstorms. 

The average seasonal snowfall is about 37 inches. 
The greatest snow depth at any one time during the 
period of record was 35 inches. On the average, 54 days 
of the year have at least 1 inch of snow on the ground. 
The number of such days varies greatly from year to 
year. Blizzards occur several times each winter. 

The average relative humidity in midafternoon is about 
55 percent. Humidity is higher at night, and the average 
at dawn is about 80 percent. The sun shines 75 percent 
of the time possible in summer and 50 percent in winter. 
The prevailing wind is from the northwest. Average wind- 
speed is highest, 13 miles per hour, in spring. 


How This Survey Was Made 


This survey was made to provide information about the 
soils in the survey area. The information includes a de- 
scription of the soils and their location and a discussion 
of the suitability, limitations, and management of the 
soils for specified uses. Soil scientists observed the 
steepness, length, and shape of slopes; the general pat- 
tern of drainage; the kinds of crops and native plants 
growing on the soils; and the kinds of bedrock. They dug 
many holes to study the soil profile, which is the se- 
quence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsoli- 
dated material in which the soil formed. The unconsoli- 
dated material is devoid of roots and other living orga- 
nisms and has not been changed by other biologic activi- 


The soils in the survey area occur in an orderly pattern 
that is related to the geology, the landforms, relief, cli- 
mate, and the natural vegetation of the area. Each kind 
of soil is associated with a particular kind of landscape 
or with a segrnent of the landscape. By observing the 
soils in the survey area and relating their position to 
specific segments of the landscape, a soil scientist de- 
velops a concept, or model, of how the soils were 
formed. Thus, during mapping, this model enables the 
Soil scientist to predict with considerable accuracy the 
kind of soil at a specific location on the landscape. 

Commonly, individual soils on the landscape merge 
into one another as their characteristics gradually 
change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the 
soils. They can observe only a limited number of soil 
profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-landscape relationship, 
are sufficient to verify predictions of the kinds of soil in 
an area and to determine the boundaries. 


Soil Survey 


Soil scientists recorded the characteristics of the soil 
profiles that they studied. They noted soil color, texture, 
size and shape of soil aggregates, kind and amount of 
rock fragments, distribution of plant roots, acidity, and 
other features that enable them to identify soils. After 
describing the soils in the survey area and determining 
their properties, the soil scientists assigned the soils to 
taxonomic classes (units). Taxonomic classes are con- 
cepts. Each taxonomic class has a set of soil character- 
istics with precisely defined limits. The classes are used 
as a basis for comparison to classify soils systematically. 
The system of taxonomic classification used in the 
United States is based mainly on the kind and character 
of soil properties and the arrangement of horizons within 
the profile. After the soil scientists classified and named 
the soils in the survey area, they compared the individual 
soils with similar soils in the same taxonomic class in 
other areas so that they could confirm data and assem- 
ble additional data based on experience and research. 

While a soil survey is in progress, samples of some of 
the soils in the area generally are collected for laboratory 
analyses and for engineering tests. Soil scientists inter- 
preted the data from these analyses and tests as well as 
the field-observed characteristics and the soil properties 
in terms of expected behavior of the soils under different 
uses. Interpretations for all of the soils were field tested 
through observation of the soils in different uses under 
different levels of management. Some interpretations are 
modified to fit local conditions, and new interpretations 
sometimes are developed to meet local needs. Data 
were assembled from other sources, such as research 
information, production records, and field experience of 
specialists. For example, data on crop yields under de- 
fined levels of management were assembled from farm 
records and from field or plot experiments on the same 
kinds of soil. 

Predictions about soi! behavior are based not only on 
Soil properties but also on such variables as climate and 
biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from 
year to year. For example, soil scientists can state with a 
fairly high degree of probability that a given soil will have 
a high water table within certain depths in most years, 
but they cannot assure that a high water table will 
always be at a specific level in the soil on a specific 
date. 

After soil scientists located and identified the signifi- 
cant natural bodies of soil in the survey area, they drew 
the boundaries of these bodies on aerial photographs 
and identified each as a specific map unit. Aerial photo- 
graphs show trees, buildings, fields, roads, and rivers, all 
of which help in locating boundaries accurately. 


Map Unit Composition 


A map unit delineation on a soil map represents an 
area dominated by one major kind of soil or an area 
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dominated by several kinds of soil. A map unit is identi- 
fied and named according to the taxonomic classification 
of the dominant soil or soils. Within a taxonomic class 
there are precisely defined limits for the properties of the 
soils. On the landscape, however, the soils are natural 
objects. In common with other natural objects, they have 
a characteristic variability in their properties. Thus, the 
range of some observed properties may extend beyond 
the limits defined for a taxonomic class. Areas of soils of 
a single taxonomic class rarely, if ever, can be mapped 
without including areas of soils of other taxonomic class- 
es. Consequently, every map unit is made up of the soil 
or soils for which it is named and some soils that belong 
to other taxonomic classes. These latter soils are called 
inclusions or included soils. 

Most inclusions have properties and behavioral pat- 
terns similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and manage- 
ment. These are called noncontrasting (similar) inclu- 
sions. They may or may not be mentioned in the map 
unit descriptions. Other inclusions, however, have prop- 
erties and behavior divergent enough to affect use or 
require different management. These are contrasting 
(dissimilar) inclusions. They generally occupy small areas 
and cannot be shown separately on the soil maps be- 
cause of the scale used in mapping. The inclusions of 
contrasting soils are mentioned in the map unit descrip- 
tions. A few inclusions may not have been observed and 
consequently are not mentioned in the descriptions, es- 
pecially where the soil pattern was so complex that it 
was impractical to make enough observations to identify 
all of the kinds of soil on the landscape. 

The presence of inclusions in a map unit in no way 
diminishes the usefulness or accuracy of the soil data. 
The objective of soil mapping is not to delineate pure 
taxonomic classes of soils but rather to separate the 
landscape into segments that have similar use and man- 
agement requirements. The delineation of such land- 
scape segments on the map provides sufficient informa- 
tion for the development of resource plans, but onsite 
investigation is needed to plan for intensive uses in small 
areas. 


Survey Procedures 


The general procedures used to make this survey are 
described in the Soil Conservation Service's National 
Soils Handbook and the Soil Survey Manual (13). The 
Major Soils of North Dakota (11), Ground-Water Basic 
Data for Ramsey County, North Dakota (6), and Grouna- 
Water Resources of Ramsey County, North Dakota (7), 
were among the references used. 

Traverses were made on foot, by pickup, or by three- 
wheel, all-terrain cycles at an interval close enough for 
soil scientists to locate contrasting soil areas of about 3 
acres. The soil scientists characterized all map units by 
transecting representative areas. One transect was 
made for each 1,000 acres of the map unit. A minimum 
of 2 and a maximum of about 10 transects were made 
for each map unit. Data collected from the transects 
were used to justify soil names and establish the range 
of composition of each map unit through a statistical 
analysis method explained by R. W. Arnold (3). The 
statistical analysis indicates that the map unit composi- 
tion given in the map unit descriptions is considered to 
be 90 percent accurate. 

All complexes had a relatively narrow range of compo- 
sition, except for Hamerly-Renshaw loams, 0 to 3 per- 
cent slopes, which has numerous contrasting inclusions. 
For the statistical analyses, soils that could have been 
considered contrasting inclusions were considered simi- 
lar inclusions in this one map unit. The composition of 
this unit varies much more than that of the other com- 
plexes in the county. 

Each map unit was documented by at least one pedon 
description for each soil series used in its name. Labora- 
tory data were collected in 1980 and 1981 on 11 pedons 
sampled for engineering properties. The analyses were 
made by the North Dakota State Highway Department. 
Seven of the pedons collected in 1980 were analyzed by 
the North Dakota State University Soil Characterization 
Laboratory. Laboratory data from more than 30 addition- 
al sampled pedons were obtained during the course of 
the survey. 


General Soil Map Units 


The general soil map at the back of this publication 
shows the soil associations in this survey area. Each 
association has a distinctive pattern of soils, relief, and 
drainage. Each is a unique natural landscape. Typically, 
an association consists of one or more major soils and 
some minor soils. It is named for the major soils. The 
soils making up one association can occur in another but 
in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for select- 
ing a site for a road or building or other structure. The 
soils in any one association differ from place to place in 
slope, depth, drainage, and other characteristics that 
affect management. 

As a result of changes in series concepts, differing soil 
patterns, and differences in the design of map units, 
some of the boundaries and soil names on the Ramsey 
County general soil map do not match those on the 
general soil maps of Benson and Walsh Counties. 


Soil Association Descriptions 


Dominantly Level to Gently Rolling, Medium Tex- 
tured Soils 


These soils formed in glacial till on till plains. They 
make up about 75 percent of the county. 

These soils are used primarily as cropland, but the 
Bottineau soils are used mostly as wooded pasture. All 
of the soils are well suited or suited to cropland and 
pasture. The principal concerns in managing cropland 
are controlling soil blowing and water erosion and main- 
taining tilth. 


1. Svea-Hamerly-Barnes Association 


Deep, level to gently roiling, well drained to somewhat 
poorly drained soils 

This association is on glacial till plains. It is character- 
ized by swales, gentle knolls, and low ridges and by 
scattered deep depressions and incised drainageways. 
Slope ranges from 0 to 9 percent. 

This association makes up about 29 percent of the 
county. It is about 30 percent Svea soils, 20 percent 
Hamerly soils, 15 percent Barnes soils, and 35 percent 
soils of minor extent (fig. 3). 


The nearly level and undulating, moderately well 
drained Svea soils are in the swales and on the concave 
lower side slopes and upper foot slopes of the ridges 
and knolls. Typically, the surface layer is black loam 
about 8 inches thick. The subsoil is about 35 inches 
thick. In sequence downward, it is very dark grayish 
brown clay loam, very dark grayish brown loam, light 
olive brown loam, and olive brown loam. The substratum 
to a depth of about 60 inches is olive brown loam. 

The level to undulating, somewhat poorly drained Ha- 
merly soils are in the swales, on concave toe slopes, 
and around the margins of depressions. Typically, the 
surface layer is black loam about 6 inches thick. The 
next layer is very dark grayish brown loam about 10 
inches thick. The subsoil is dark grayish brown loam 
about 12 inches thick. The substratum to a depth of 
about 60 inches is mottled clay loam. It is olive brown in 
the upper part and dark grayish brown in the lower part. 

The nearly level to gently rolling, well drained Barnes 
soils are on the convex upper side slopes of the knolls 
and ridges. Typically, the surface layer is black loam 
about 9 inches thick. The subsoil is clay loam about 17 
inches thick. It is very dark grayish brown in the upper 
part, dark grayish brown in the next part, and light olive 
brown in the lower part. The substratum to a depth of 
about 60 inches is mottled clay loam. It is grayish brown 
in the upper part, dark grayish brown in the next part, 
and grayish brown in the lower part. 

Buse, Cresbard, Parnell, and Vallers are the minor 
soils in this association. The well drained Buse soils are 
on knolls and are higher on the landscape than the 
Barnes soils. Their surface layer and subsoil are thin and 
light colored. The moderately well drained Cresbard soils 
are on the lower foot slopes below the Svea soils. They 
have an alkali (sodic) clay loam layer in the subsoil. The 
very poorly drained Parnell soils are in deep depressions. 
The poorly drained Vallers soils are adjacent to depres- 
sions and in drainageways. They are lower on the land- 
scape than the Hamerly soils. Like the Hamerly soils, 
they have a layer of lime accumulation. 

Most areas are used for cultivated crops. This associa- 
tion is well suited to small grain, sunflowers, and grass- 
legume hay. Controlling water erosion and soil blowing 
and maintaining good tilth are the main concerns in man- 
aging the soils for cultivated crops. 
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Figure 3.—Typical pattern of soils and underlying material in the Svea-Hamerly-Barnes association. 


2. Svea-Vallers-Buse Association 


Deep, level to gently rolling, well drained, moderately 
well drained, and poorly drained soils 

This association is on glacial till plains. It is character- 
ized by swales and by intervening knolls and ridges dis- 
sected by narrow drainageways. Many deep depressions 
and marshes and a few coulees are throughout the as- 
sociation. Slope ranges from O to 9 percent. 

This association makes up about 30 percent of the 
county. It is about 25 percent Svea soils, 21 percent 
Vallers soils, 19 percent Buse soils, and 35 percent soils 
of minor extent. 

The nearly level and undulating, moderately well 
drained Svea soils are in the swales and on the foot 
slopes of knolls and ridges. Typically, the surface layer is 
black loam about 8 inches thick. The subsoil is about 35 
inches thick. In sequence downward, it is very dark gray- 
ish brown clay loam, very dark grayish brown loam, light 
olive brown loam, and olive brown loam. The substratum 
to a depth of about 60 inches is olive brown clay loam. 


The level and nearly level, poorly drained Vallers soils 
are in the drainageways, on the lower toe slopes, and 
adjacent to the depressions, marshes, and coulees. Typi- 
cally, the surface layer is black loam about 8 inches 
thick. The subsoil is about 12 inches thick. It is gray clay 
loam in the upper part and gray, mottled loam in the 
lower part. The upper part of the substratum is grayish 
brown, mottled loam. The next part is grayish brown, 
mottled clay loam. The lower part to a depth of about 60 
inches is dark grayish brown, mottled clay loam. 

The undulating and gently rolling, well drained Buse 
soils are on the shoulders and summits of the knolls and 
ridges. Typically, the surface layer is very dark gray loam 
about 7 inches thick. The subsoil is grayish brown loam 
about 28 inches thick. The substratum to a depth of 
about 60 inches is grayish brown clay loam. 

Barnes, Hamerly, Parnell, and Southam are the minor 
soils in this association. The well drained Barnes soils 
are on convex side slopes between the Svea and Buse 
soils. Their surface layer and subsoil are thinner than 
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those of the Svea soils. The somewhat poorly drained 
Hamerly soils are on toe slopes below the Svea soils 
and above the Vallers soils. The very poorly drained 
Parnell soils are in deep depressions, and the very 
poorly drained Southam soils are in marshes. 

Most areas are used for cultivated crops, but some 
low areas that have numerous deep depressions are 
used as pasture and hayland. This association is suited 
to small grain, sunflowers, and grass-legume hay. Con- 
trolling water erosion and soil blowing, maintaining good 
tilth, and reducing the wetness of the Vallers soils are 
the main concerns in managing the soils tor cultivated 
crops. The salinity of the Vallers soils also is a concern. 


3. Hamerly-Cresbard-Svea Association 


Deep, level to undulating, moderately well drained and 
somewhat poorly drained soils 

This association is on glacial till plains. ቪ is character- 
ized by broad, shallow swales, gentle ridges, and low 
knoils dotted by a few small, deep depressions and 
shallow basins. Slope ranges from 0 to 6 percent. 


This association makes up about 15 percent of the 
county. It is about 30 percent Hamerly soils, 30 percent 
Cresbard soils, 10 percent Svea soils, and 30 percent 
soils of minor extent (fig. 4). 

The level to undulating, somewhat poorly drained Ha- 
merly soils are in the shallow swales on concave toe 
slopes and around the margins of depressions. Typically, 
the surface layer is black loam about 6 inches thick. The 
next layer is very dark grayish brown loam about 10 
inches thick. The subsoil is dark grayish brown loam 
about 12 inches thick. The substratum to a depth of 
about 60 inches is clay loam. It is olive brown in the 
upper part and dark grayish brown in the lower part. 

The nearly level to undulating, moderately well drained 
Cresbard soils are in swales on the lower foot slopes. 
Typically, the surface layer is black loam about 6 inches 
thick. The subsurface layer is very dark gray loam about 
1 inch thick. The subsoil is clay loam about 29 inches 
thick. In sequence downward, it is very dark grayish 
brown, dark grayish brown, grayish brown, and light 
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Figure 4.—Typical pattern of soils and underlying material in the Hamerly-Cresbard-Svea association. 
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brownish gray. The substratum to a depth of about 60 
inches is grayish brown clay loam. 

The nearly level to undulating, moderately well drained 
Svea soils are in swales on the upper foot slopes. Typi- 
cally, the surface layer is black loam about 8 inches 
thick. The subsoil is loam about 32 inches thick. It is very 
dark grayish brown in the upper part, light yellowish 
brown in the next part, and light olive brown and mottled 
in the lower part. The substratum to a depth of about 60 
inches is olive brown, mottled clay loam. 

Aberdeen, Barnes, Hegne, and Parnell are the minor 
soils in this association. The moderately well drained 
Aberdeen soils are in low swales and shallow basins. 
They are lower on the landscape than the major soils. 
They have a silt loam or silty clay loam surface layer and 
an alkali (sodic) silty clay layer in the subsoil. The well 
drained Barnes soils are on the side slopes and summits 
of ridges and knolls above the Svea soils. Their surface 
layer and subsoil are thinner than those of the Svea 
soils. The poorly drained Hegne soils are in basins. They 
have a silty clay surface layer. The very poorly drained 
Parnell soils are in deep depressions. 

Most areas are used for cultivated crops. This associa- 
tion is well suited to smail grain, sunflowers, and grass- 
legume hay. Controlling soil blowing and maintaining 
good tilth are the main concerns in managing the soils 
for cultivated crops. 


4. Bottineau Association 


Deep, nearly level and undulating, well drained soils 


This association is on glacial till plains. It is character- 
ized by swales, gentle rises, and knolls dotted by a few 
deep depressions and low flats. Slope ranges from 1 to 
6 percent. 

This association makes up less than 1 percent of the 
county. It is about 60 percent Bottineau soils and 40 
percent soils of minor extent. 

Typically, the surface layer of the Bottineau soils is 
black loam about 9 inches thick. The subsoil is clay loam 
about 21 inches thick. It is black in the upper part, dark 
grayish brown in the next part, and grayish brown in the 
lower part. The substratum to a depth of about 60 inches 
is grayish brown clay loam. 

Buse, Hamerly, Parnell, and Svea are the minor soils 
in this association. The well drained Buse soils are on 
the convex crests and shoulders of knolls. They have a 
thin and light colored surface layer. The somewhat 
poorly drained Hamerly soils are on toe slopes and 
around the margins of depressions. The very poorly 
drained Parnell soils are in deep depressions. The mod- 
erately well drained Svea soils are in swales on foot 
slopes below the Bottineau soils. Svea soils are dark to 
a depth of more than 16 inches. 

Most areas are used for wooded pasture, but some 
areas have been cleared of trees and are used for culti- 
vated crops. This association is well suited to pasture 
and to small grain, sunflowers, and grass-legume hay 
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where trees have been removed. Maintaining the desired 
forage plants and good tilth and controlling water erosion 
are the main concerns in managing the soils for cultivat- 
ed crops. 


Dominantly Nearly Level to Hilly, Medium Textured 
Soils 


These soils formed in glacial till and glacial outwash 
on till plains and outwash plains. They make up about 7 
percent of the county. 

These soils are used primarily as cropland, but some 
areas are used as pasture. The soils are generally suited 
to cropiand. The hilly Buse soils and all of the Sioux 
Soils, however, are best suited to pasture or range. The 
principal concerns in managing cropland are controlling 
Soil blowing and water erosion. The principal concerns in 
managing pasture and range are maintenance of the 
desired plant species and proper grazing use. 


5. Barnes-Buse-Svea Association 


Deep, undulating to hilly, well drained and moderately 
well drained soils 


This association is on glacial till plains and hills. It is 
characterized by knolls, ridges, low hills, narrow drain- 
ageways, and swales dotted by a few deep depressions. 
Slope ranges from 3 to 25 percent. 

This association makes up about 4 percent of the 
county. It is about 30 percent Barnes soils, 25 percent 
Buse soils, 20 percent Svea soils, and 25 percent soils 
of minor extent. 

The undulating to hilly, well drained Barnes soils are 
on the side slopes of the knolls, ridges, and low hills. 
Typically, the surface layer is black loam about 8 inches 
thick. The subsoil is clay loam about 34 inches thick. It is 
dark brown in the upper part, brown in the next part, and 
grayish brown and mottled in the lower part. The sub- 
stratum to a depth of about 60 inches is dark grayish 
brown, mottled loam. 

The undulating to rolling, well drained Buse soils are 
on the shoutders, crests, and summits of the knolls, 
ridges, and hills. Typically, the surface layer is very dark 
gray loam about 7 inches thick. The subsoil is loam 
about 28 inches thick. It is grayish brown in the upper 
part and grayish brown and mottled in the lower part. 
The substratum to a depth of about 60 inches is grayish 
brown clay loam. 

The undulating, moderately well drained Svea soils are 
in the swales on concave foot slopes and drainageways. 
Typically, the surface layer is black loam about 8 inches 
thick. The subsoil is about 35 inches thick. In sequence 
downward, it is very dark grayish brown clay loam, very 
dark grayish brown loam, light olive brown loam, and 
olive brown loam. The substratum to a depth of about 60 
inches is olive brown, mottled loam. 

Hamerly, Langhei, Parnell, and Sioux are the minor 
soils in this association. The somewhat poorly drained 
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Hamerly soils are on toe slopes adjacent to the depres- 
sions and in drainageways. They have a layer of lime 
accumulation within a depth of 16 inches. The well 
drained Langhei soils are on the crests and summits of 
hills. They are higher on the landscape than the Buse 
soils. In areas above the shores of many small lakes, 
they are steep and very steep. Their surface layer is 
thinner than that of the Buse soils. The very poorly 
drained Parnell soils are in the depressions. The exces- 
sively drained Sioux soils are on the summits of some 
knolis and ridges. They have a loam surface layer and a 
very gravelly sand substratum. 

Most areas are used for cultivated crops, but some 
areas are used as pasture or hayland. The hilly areas are 
generally used for native grass pasture. This association 
is suited to small grain, sunflowers, and grass-legume 
hay where slopes are undulating to rolling. In hilly areas 
it is generally unsuited to these crops. Controlling water 
erosion and maintaining good tilth are the main concerns 
in managing the soils for cultivated crops. 


6. Svea-Sioux-Buse Association 


Deep, nearly level to rolling, excessively drained, well 
drained, and moderately well drained soils 

This association is on glacial till plains and outwash 
plains. It is characterized by irregularly shaped knolls, 
ridges, swales, and narrow valleys. Slope ranges from 1 
to 15 percent. 

This association makes up about 3 percent of the 
county. It is about 27 percent Svea soils, 20 percent 
Sioux soils, 13 percent Buse soils, and 40 percent soils 
of minor extent. 

The nearly level and undulating, moderately well 
drained Svea soils are in the swales and narrow valleys. 
Typically, the surface layer is black loam about 8 inches 
thick. The subsoil is about 35 inches thick. In sequence 
downward, it is very dark grayish brown clay loam, very 
dark grayish brown loam, light olive brown loam, and 
olive brown loam. The substratum to a depth of about 60 
inches is olive brown, mottled loam. 

The nearly level to rolling, excessively drained Sioux 
soils are on the crests of knolls and ridges. Typically, the 
surface layer is black loam about 7 inches thick. The 
next layer is dark grayish brown loam about 2 inches 
thick. The substratum to a depth of about 60 inches is 
brown very gravelly sand. 

The undulating to rolling, well drained Buse soils are 
on the upper side slopes and crests of knolls and ridges. 
Typically, the surface layer is very dark gray loam about 
7 inches thick. The subsoil is grayish brown loam about 
28 inches thick. It is mottled in the lower part. The 
substratum to a depth of about 60 inches is grayish 
brown clay loam. 

Arvilla, Divide, Esmond, and Hamerly are the minor 
soils in this association. The somewhat excessively 
drained Arvilla soils are on nearly level ridgetops and in 
swales. They have a sandy loam surface layer and sub- 
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soil and are very gravelly coarse sand in the lower part 
of the substratum. The somewhat poorly drained Divide 
soils are in the valleys. They have a loam surface layer 
and are very gravelly sand in the upper part of the. 
substratum. The well drained Esmond soils are on the 
crests and upper side slopes of knolls and ridges. They 
are loam in the upper part and are sandy loam and 
loamy sand in the lower part of the substratum. The 
somewhat poorly drained Hamerly soils are in areas 
below the Svea soils in the swales and valleys. They 
have a loam surface layer and a clay loam substratum. 

Most areas are used for cultivated crops, but some 
areas are used as pasture or hayland. This association is 
poorly suited to small grain and sunflowers and well 
suited to grass-legume hay. Controlling water erosion 
and soil blowing and reducing the droughtiness of the 
Sioux soils are the main concerns in managing the soils 
for cultivated crops. The Arvilla, Divide, and Sioux soils 
are sources of gravel and sand. 


Dominantly Level to Gently Sloping, Medium Tex- 
tured, Moderately Fine Textured, and Fine Textured 
Soils 


These soils formed in glacial till and lacustrine sedi- 
ments. They are on glacial lake plains and transitional 
areas between lake plains and till plains. They make up 
about 16 percent of the county. 

These soils are used primarily as cropland, but some 
areas are used as hayland, pasture, or wetland wildlife 
habitat. The soils are generally suited to cropland. The 
Colvin and Grano soils, however, are best suited to pas- 
ture. The main concerns in managing cropland are con- 
trolling soil blowing, maintaining tilth, and overcoming 
wetness. 


7. Hamerly-Hegne-Fargo Association 


Deep, level and nearly level, somewhat poorly drained 
and poorly drained soils 


This association is on a complex landscape of glacial 
lake plains and till plains. It is characterized by broad, 
gentle swells and swales interrupted by glacial till ridges 
and beach areas. Complex transitional areas of soils that 
formed in till, lacustrine material, and outwash are be- 
tween the lake plains and nearby glacial uplands. Slope 
ranges from 0 to 3 percent. 

This association makes up about 9 percent of the 
county. It is about 30 percent Hamerly soils, 20 percent 
Hegne soils, 15 percent Fargo soils, and 35 percent soils 
of minor extent. 

The level and nearly level, somewhat poorly drained 
Hamerly soils are on the till ridges and in the transitional 
areas. Typically, the surface layer is black loam about 6 
inches thick. The next layer is very dark grayish brown 
loam about 10 inches thick. The subsoil is dark grayish 
brown loam about 12 inches thick. The substratum to a 
depth of about 60 inches is mottled clay loam. It is olive 
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brown in the upper part and dark grayish brown in the 
lower part. 

The level, poorly drained Hegne soils are on the 
broad, gentle swells on the lake plains. Typically, the 
surface layer is black silty clay about 8 inches thick. The 
subsoil is about 37 inches thick. it is dark gray clay in the 
upper part and grayish brown, mottled silty clay loam in 
the lower part. The substratum to a depth of about 60 
inches is grayish brown, mottled silty clay. 

The level, poorly drained Fargo soils are in the swales 
and shallow depressions on lake plains. Typically, the 
surface layer is black silty clay about 7 inches thick. The 
subsoil is about 25 inches thick. It is black clay in the 
upper part, very dark gray clay in the next part, and 
grayish brown silty clay in the lower part. The upper part 
of the substratum is olive gray silty clay. The lower part 
to a depth of about 60 inches is olive gray, mottled silty 
clay loam. 

Aberdeen, Arvilla, Bearden, and Svea are the minor 
soils in this association. The moderately well drained 
Aberdeen soils are on swells on lake plains and in lacus- 
trine pockets in transitional areas between the lake 
plains and till uplands. They have a silty clay loam or silt 
loam surface layer and an alkali (sodic) silty clay layer in 
the subsoil. The somewhat excessively drained Arvilla 
soils are on the beaches and in pockets of glacial 
outwash in transitional areas. They have a sandy loam 
surface layer and are very gravelly coarse sand in the 
lower part of the substratum. The somewhat poorly 
drained Bearden soils are on lake plains. They are 
higher on the landscape than the Fargo and Hegne soils. 
They contain less clay and more silt than the Fargo and 
Hegne soils. The moderately well drained Svea soils are 
on glacial till ridges on lake plains and in transitional 
areas. They are higher on the landscape than the Ha- 
merly soils. They have a loam surface layer and a clay 
loam subsoil. 

Most areas are used for cultivated crops. This associa- 
tion is well suited to small grain, sunflowers, and grass- 
legume hay. Controlling soil blowing and wetness and 
maintaining good tilth are the main concerns in manag- 
ing the soils for cultivated crops. 


8. Colvin-Vallers-Aberdeen Association 


Deep, level and nearly level, moderately well drained and 
poorly drained soils 

This association is on a complex landscape of glacial 
lake plains and till plains. It is characterized by broad, 
flat plains that have gentle swells and swales and by 
glacial till ridges dissected by narrow drainageways and 
dotted by a few deep depressions. Slope ranges from 0 
to 3 percent. 

This association makes up about 4 percent of the 
county. It is about 32 percent Colvin soils, 20 percent 
Vallers soils, 13 percent Aberdeen soils, and 35 percent 
soils of minor extent. 
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The level, poorly drained, saline Colvin soils are in 
swales and drainageways. Typically, the surface soil is 
black silty clay loam about 11 inches thick. The subsoil 
is grayish brown silty clay loam about 27 inches thick. lt 
is mottled below a depth of 24 inches. The substratum to 
a depth of about 60 inches is grayish brown, mottled, 
laminated silt loam and silty clay ۰ 

The level and nearly level, poorly drained, saline 
Vallers soils are on the till ridges, in some drainageways, 
and around the margins of depressions. Typically, the 
surface layer is black loam about 8 inches thick. The 
next layer is black and dark gray loam about 3 inches 
thick. The subsoil is mottled clay loam about 21 inches 
thick. It is dark gray in the upper part and dark grayish 
brown in the lower part. The substratum to a depth of 
about 60 inches is olive, mottled loam. 

The level, moderately well drained, alkali (sodic) Aber- 
deen soils are on swells. Typically, the surface layer is 
black silty clay loam about 6 inches thick. The subsoil is 
about 26 inches thick. In sequence downward, it is very 
dark gray and dark gray silty clay loam, very dark gray 
silty clay, very dark grayish brown silty clay loam, dark 
grayish brown silty clay loam, and grayish brown, mottled 
silty clay loam. The substratum to a depth of about 60 
inches is mottled silty clay loam. It is light olive brown in 
the upper part and olive brown in the lower part. 

Bearden, Cresbard, Fargo, and Parnell are the minor 
soils in this association. The somewhat poorly drained 
Bearden soils are on the swells. They are higher on the 
landscape than the Colvin soils. They have olive layers 
in the substratum. The moderately well drained, alkali 
(sodic) Cresbard soils are above the Vallers soils on the 
till ridges. They have a loam surface layer and an alkali 
(sodic) clay loam layer in the subsoil. The poorly drained 
Fargo soils are in swales below the Colvin soils. They 
contain more clay than the Colvin soils. The very poorly 
drained Parnell soils are in the deep depressions. 

Most areas are used for cultivated crops, but some are 
used as hayland or pasture. This association is poorly 
suited to small grain, sunflowers, and grass-legume hay. 
Controlling soil blowing and wetness, controlling the sa- 
linity of the Colvin and Vailers soils, and maintaining 
good tilth in the Aberdeen soils are the main concerns in 
managing the soils for cultivated crops. 


9. Hegne-Grano-Aberdeen Association 


Deep, level, moderately well drained, poorly drained, and 
very poorly drained soils 

This association is on glacial lake plains. lt is charac- 
terized by low, flat basins and plains with broad, gentle 
swells and swales and by a few large, deep depressions. 
Slope is O to 1 percent. 

This association makes up about 2 percent of the 
county. It is about 40 percent Hegne soils, 15 percent 
Grano soils, 10 percent Aberdeen soils, and 35 percent 
soils of minor extent. 
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The poorly drained, saline Hegne soils are around the 
margins of basins, in swales, and on swells. Typically, 
the surface soil is silty clay about 15 inches thick. It is 
black in the upper part and mottled black and very dark 
gray in the lower part. The subsoil is dark gray silty clay 
about 6 inches thick. The substratum to a depth of about 
60 inches is mottled silty clay. It is dark gray and dark 
grayish brown in the upper part and light brownish gray 
in the lower part. 

The very poorly drained Grano soils are in basins. 
Typically, the surface soil is black silty clay about 14 
inches thick. The substratum to a depth of about 60 
inches is mottied silty clay. It is grayish brown in the 
upper part and olive gray in the lower part. 

The moderately well drained, alkali (sodic) Aberdeen 
soils are on swells. Typically, the surface layer is black 
silty clay loam about 6 inches thick. The subsoil is about 
26 inches thick. In sequence downward, it is very dark 
gray and dark gray silty clay loam, very dark gray silty 
clay, very dark grayish brown silty clay loam, dark gray- 
ish brown silty clay loam, and grayish brown, mottled 
silty clay loam. The substratum to a depth of about 60 
inches is mottled silty clay loam. It is light olive brown in 
the upper part and olive brown in the lower part. 

Colvin, Southam, and Vallers are some of the minor 
soils in this association. The poorly drained Colvin soils 
are on the swells and in some of the swales. They have 
less clay than the Hegne soils and commonly are saline. 
The very poorly drained Southam soils are in the deep 
depressions. The poorly drained Vallers soils are on till 
ridges. They have a loam surface layer and subsoil. They 
are saline in some areas. 

Most areas are used as pasture or hayland, but some 
are used for cultivated crops. This association is suited 
to pasture and hayland. It is generally unsuited to small 
grain and sunflowers. Preventing surface compaction is 
the main concern of management if the association is 
grazed. Controlling wetness, salinity, and soil blowing, 
controlling surface ponding on the Grano soils, and 
maintaining good tilth in the Aberdeen soils are the main 
concerns in managing the soils for cultivated crops. 


10. Bearden-Overly-Embden Association 


Deep, level to gently sloping, moderately well drained 
and somewhat poorly drained soils 

This association is on glacial lake plains. It is charac- 
terized by broad, gentle swells and swales and gentle 
rises dotted by a few beaches and deep depressions. 
Slope ranges from 0 to 6 percent. 

This association makes up about 1 percent of the 
county. It is about 45 percent Bearden soils, 11 percent 
Overly soils, 4 percent Embden soils, and 40 percent 
soils of minor extent. 

The level, somewhat poorly drained Bearden soils are 
on the swells and in the swales. Typically, the surface 
layer is black silty clay loam about 9 inches thick. The 
next layer is very dark gray and dark gray silty clay loam 
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about 9 inches thick. The subsoil is grayish brown, mot- 
tled silty clay loam about 8 inches thick. The substratum 
to a depth of about 60 inches is mottled. In sequence 
downward, it is light olive brown silty clay loam; olive silty 
clay loam; olive, gray, and yellowish brown, laminated 
silty clay loam and silty clay; and gray and olive, laminat- 
ed silty clay loam and silty clay. 

The level to gently sloping, moderately well drained 
Overly soils are on swells and rises above the Bearden 
soils. Typically, the surface layer is black silty clay loam 
about 9 inches thick. The subsoil is silty clay loam about 
24 inches thick. In sequence downward, it is black; very 
dark grayish brown and dark brown; olive brown; and 
grayish brown. The substratum to a depth of about 60 
inches is light olive brown, mottled silty clay loam and 
light olive brown, mottled silty clay. 

The level and nearly level, moderately well drained 
Embden soils are in broad, slightly concave swales. Typi- 
cally, the surface soil is loam about 19 inches thick. It is 
black in the upper part and very dark gray in the lower 
part. The subsoil is fine sandy loam about 29 inches 
thick. It is very dark grayish brown in the upper part, dark 
brown and mottled in the next part, and olive brown and 
mottled in the lower part. The substratum to a depth of 
about 60 inches is olive brown, mottied loamy fine sand. 

Aberdeen, Arvilla, Glyndon, and Hamerly are some of 
the minor soils in this association. The moderately well 
drained Aberdeen soils are in positions on the landscape 
similar to those of the Overly soils. They have an alkali 
(sodic) silty clay layer in the subsoil. The somewhat 
excessively drained Arvilla soils are on beaches. They 
are very gravelly coarse sand in the lower part of the 
substratum. The somewhat poorly drained Glyndon soils 
are in swales near the Embden soils. They contain less 
sand and more silt than the Embden soils. The some- 
what poorly drained Hamerly soils are on glacial till 
ridges. They have a loam surface layer and a clay loam 
substratum. 

Most areas are used for cultivated crops. This associa- 
tion is well suited to small grain, sunflowers, and grass- 
legume hay. Controlling soil blowing, maintaining good 
tilth in the Overly soils, and conserving moisture in the 
Embden soils are the main concerns in managing the 
soils for cultivated crops. 


Dominantly Level to Moderately Sloping, Moderately 
Fine Textured, Medium Textured, and Coarse Tex- 
tured Soils 


These soils formed in lacustrine sediments and glacial 
till on lake plains, lakeshores, and beaches. They make 
up about 2 percent of the county. 

These soils are used primarily as range or as wetland 
wildlife habitat. They are suited to range, pasture, and 
wetland wildlife habitat. The main concerns in managing 
range and pasture are maintenance of the desired plant 
species and proper grazing use. The main concern in 
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managing wetland wildlife habitat is maintaining the de- 
sired water level and vegetative cover. 


11. Lallie-Mauvais-Wamduska Association 


Deep, level to moderately sloping, excessively drained, 
somewhat poorly drained, and poorly drained soils 

This association is in dry lake basins characterized by 
broad, flat plains and beaches and water-smoothed gla- 
cial till shorelines. The flat plains are interspersed with 
slightly higher beaches and sandbars. Slope ranges from 
0 to 9 percent. 

This association makes up about 2 percent of the 
county. It is about 32 percent Lallie soils, 26 percent 
Mauvais soils, 20 percent Wamduska soils, and 22 per- 
cent soils of minor extent (fig. 5). 

The level, poorly drained Lallie soils are on the broad, 
flat plains. Typically, the surface layer is very dark gray 
clay loam about 5 inches thick. The substratum extends 
to a depth of about 60 inches. In sequence downward, it 
is grayish brown silty clay; dark grayish brown and light 
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brownish gray, laminated silty clay and clay; grayish 
brown, mottled, laminated silty clay and clay; and olive 
gray, laminated silty clay and clay. 

The level to gently sloping, somewhat poorly drained 
Mauvais soils are on the perimeters of lake plains and 
on high shorelines. Typically, the surface layer is black 
loam about 2 inches thick. The substratum to a depth of 
about 60 inches is mottled loam. It is grayish brown in 
the upper part and dark grayish brown in the lower part. 

The nearly level to moderately sloping, excessively 
drained Wamduska soils are on the beaches and sand- 
bars. Typically, the surface layer is black loamy sand 
about 3 inches thick. The substratum extends to a depth 
of about 60 inches. In sequence downward, it is olive 
brown very gravelly sand, grayish brown very gravelly 
sand, light brownish gray sand, grayish brown coarse 
sand, grayish brown fine sand, light brownish gray very 
gravelly sand, and dark grayish brown sand. 

Hamerly, Minnewaukan, Sioux, Svea, and Towner are 
the minor soils in this association. The somewhat poorly 
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Figure 5.—Typical pattern of soils and underlying material in the Lallie-Mauvais-Wamduska association. 
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drained Hamerly soils are on till ridges and have a layer 
of lime accumulation within a depth of 16 inches. The 
poorly drained Minnewaukan soils are adjacent to the 
beaches and on nearly level sandbars. They have a 
loamy fine sand surface layer and a sand and fine sand 
substratum. The moderately well drained Svea soils are 
on till plains. They have a dark surface layer that is more 
than 16 inches thick. The excessively drained Sioux soils 
are near the Wamduska soils on the beaches and shore- 
lines. They have a loam surface layer and a very gravelly 
sand substratum. The moderately well drained Towner 
soils are on sand-mantled glacial till shorelines. They 
have a sandy loam surface layer and a clay loam or silty 
clay loam substratum. 
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Most areas are used as hayland or range. Preventing 
surface compaction in grazed areas of the Lallie and 
Mauvais soils and conserving moisture in the Wamduska 
soils are the main management concerns. This associa- 
tion is poorly suited to small grain, sunflowers, and 
grass-legume hay. The Wamduska soils are generally 
unsuited to cultivated crops. The main concerns in man- 
aging the solls for cultivated crops are low natural fertili- 
ty, soil blowing, the wetness and salinity of the Lallie 
soils, water erosion on the Mauvais soils, and a very low 
available water capacity in the Wamduska soils. The 
Wamduska and Sioux soils are sources of sand and 
gravel. 


Detailed Soil Map Units 
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The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and po- 
tential of a soil for specific uses. They also can be used 
to plan the management needed for those uses. More 
information on each map unit, or soil, is given under 
“Use and Management of the Soils.” 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil and gives the principal haz- 
ards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the substratum, all the soils of a 
series have major horizons that are similar in composi- 
tion, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the substratum. They also can differ in slope, 
stoniness, salinity, wetness, degree of erosion, and other 
characteristics that affect their use. On the basis of such 
differences, a soil series is divided into 50 phases. Most 
of the areas shown on the detailed soil maps are phases 
of soil series. The name of a soil phase commonly indi- 
cates a feature that affects use or management. For 
example, Svea loam, 1 to 3 percent slopes, is one of 
several phases in the Svea series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes. A so// 
complex consists of two or more soils, or one or more 
soils and a miscellaneous area, in such an intricate pat- 
tern or in such small areas that they cannot be shown 
separately on the soil maps. The pattern and proportion 
of the soils are somewhat similar in all areas. Barnes- 
Buse loams, 6 to 9 percent slopes, is an example. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ sub- 
stantially from those of the major soil or soils. Such 
differences could significantly affect use and manage- 
ment of the soils in the map unit. The included soils are 
identified in each map unit description. Some small areas 
of strongly contrasting soils, particularly very poorly 


drained and poorly drained soils, are identified by a spe- 
cial symbol on the soil maps. 

As a result of changes in series concepts, differing soil 
patterns, and differences in the design of map units, 
some of the boundaries and soil names on the Ramsey 
County detailed soil maps do not match those on the 
detailed soil maps of Benson and Walsh Counties. 

Table 4 gives the acreage and proportionate extent of 
each map unit. Other tables (see “Summary of Tables") 
give properties of the soils and the limitations, capabili- 
ties, and potentials for many uses. The Glossary defines 
many of the terms used in describing the soils. 


Soil Descriptions 


1—Tonka silt loam. This deep, level, poorly drained 
soil is in shallow depressions on glacial till plains and 
lake plains. It is subject to ponding. Slopes are long. 
Individual areas range from about 3 to 70 acres. 

Typically, the surface layer is black silt loam about 9 
inches thick. The subsurface layer is dark gray, mottled 
loam about 7 inches thick. The subsoil is about 24 
inches thick. It is very dark gray, mottled silty clay loam 
in the upper part, dark grayish brown silty clay loam in 
the next part, and grayish brown, mottled clay loam in 
the lower part. The substratum to a depth of about 60 
inches is mottled loam. It is grayish brown in the upper 
part and light olive brown in the lower part. In places the 
soil has no subsurface layer. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Hamerly and poorly 
drained Vallers soils, which make up about 5 to 15 per- 
cent of the unit. These soils have a layer of lime accu- 
mulation within 16 inches of the surface. They surround 
the depressions. 

Permeability is slow in the Tonka soil. Available water 
capacity is high, and runoff is ponded. A seasonal high 
water table is 0.5 foot above the surface to 1 foot below. 
Tilth is good. 

Most areas are used for hay or wetland wildlife habitat. 
Some are drained and cultivated. This soil is suited to 
wheat, sunflowers, barley, flax, and grass-legume hay. 
The wetness and the ponding are the main concerns of 
management. They can be controlled by surface drains, 
but adequate drainage outlets commonly are not avail- 
able. The soil and the ponded water provide early 
season breeding sites and a good source of invertebrate 
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protein for wetland wildlife. Where the soil is drained and 
cultivated, a system of conservation tillage that leaves 
crop residue on the surface helps to control erosion and 
provides food and cover for resident and migratory wild- 
life. A combination of grasses and legumes for hay pro- 
vides good-quality forage for livestock and nesting cover 
for wildlife. 

If drained, this soil is suited to all of the climatically 
adapted trees and shrubs grown as windbreaks and en- 
vironmenta! plantings. Undrained areas, however, gener- 
ally are unsuited. The wetness is a critical limitation af- 
fecting survival, growth, and vigor. The cover of grasses 
and weeds that grows on this soil is abundant and per- 
sistent. Removing this cover within the row before the 
trees and shrubs are planted and then controlling re- 
growth of the competing vegetation increases the surviv- 
al and growth rates of the seedlings. 

This soil generally is unsuited to septic tank absorption 
fields, buildings, and camp areas because of the slow 
permeability and the ponding. Better sites generally are 
nearby. 

The land capability classification is Ilw. The productivi- 
ty index for spring wheat ranges from 40 to 90, depend- 
ing on the degree of drainage. 


2—Parnell silty clay loam. This deep, level, very 
poorly drained soil is in depressions on glacial till plains 
and lake plains. It is subject to ponding. Slopes are long. 
Individual areas range from about 3 to 70 acres. 

Typically, the surface soil is black silty clay loam about 
11 inches thick. The subsoil is black silty clay about 21 
inches thick. The substratum to a depth of about 60 
inches is olive gray, mottled silty clay. 

Included with this soil in mapping are small areas of 
poorly drained Tonka and Vallers soils, which make up 
about 5 to 20 percent of the unit. Tonka soils have a 
light colored subsurface layer. Vallers soils have a layer 
of lime accumulation within 16 inches of the surface. 
They surround the depressions. 

Permeability is slow in the Parnell soil. Available water 
capacity is high, and runoff is ponded. A seasonal high 
water table is 2 feet above the surface to 2 feet beiow. 
Tilth is fair. 

Most areas are used for hay or wetland wildlife habitat. 
Some are drained and cultivated. This soil is suited to 
wheat, sunflowers, barley, flax, and grass-legume hay. It 
is best suited to hay, range, and wetland wildlife habitat. 
Surface drains can help to control the wetness and 
ponding, but adequate drainage outlets commonly are 
not available. Where the soil is drained and cultivated, a 
system of conservation tillage that leaves crop residue 
on the surface helps to control erosion and provides 
food and cover for resident and migratory wildlife. In 
undrained areas, crops are planted and harvested in 
about 2 years out of 10. The soil and the ponded water 
provide feeding, breeding, and rearing sites for wetland 
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wildlife. The main concern in managing wildlife habitat is 
maintaining the natural wetness and the water level. 

The key native plants in the areas managed as hay- 
land or range are slough sedge and rivergrass. A system 
of alternate grazing and deferment that leaves about 50 
percent of the annual growth of the key species helps to 
protect the soil and provides a plant cover for wildlife 
and quality forage for livestock. 

If drained, this soil is suited to all of the climatically 
adapted trees and shrubs grown as windbreaks and en- 
vironmental plantings. Undrained areas, however, gener- 
ally are unsuited. The wetness is a critical limitation af- 
fecting survival, growth, and vigor. The cover of grasses 
and weeds that grows on this soil is abundant and per- 
sistent. Removing this cover within the row before the 
trees and shrubs are planted and then controlling re- 
growth of the competing vegetation improve the survival 
and growth rates of the seedlings. 

This soil generally is unsuited to septic tank absorption 
fields, buildings, and camp areas because of the slow 
permeability and the ponding. Better sites generally are 
nearby. 

The land capability classification is lllw. The productivi- 
ty index for spring wheat ranges from 0 to 90, depending 
on the degree of drainage. 


4—Southam silty clay loam. This deep, level, very 
poorly drained soil is in deep depressions on glacial till 
plains and lake plains. It is subject to ponding. Slopes 
are long. Individual areas range from about 3 to more 
than 600 acres. 

Typically, the surface soil is about 40 inches thick. It is 
black. It is silty clay loam in the upper part and mottled 
silty clay in the lower part. The substratum to a depth of 
about 60 inches is mottled silty clay. It is very dark 
grayish brown and dark grayish brown in the upper part, 
grayish brown in the next part, and dark grayish brown 
and light gray in the lower part. in some places the black 
surface soil is less than 24 inches thick. In other places 
ዘ is silty clay loam throughout. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Hamerly and poorly 
drained Vallers soils, which make up about 5 to 20 per- 
cent of the unit. These soils have a layer of lime accu- 
mulation within 16 inches of the surface. They surround 
the depressions. 

Permeability is slow in the Southam soil. Available 
water capacity is high, and runoff is ponded. A seasonal 
high water table is 5 feet above the surface to 1 foot 
below. 

Most areas are used for wildlife habitat (fig. 6). This 
soil is best suited to wetland wildlife habitat. It generally 
is unsuited to cultivated crops, trees and shrubs, and 
range and pasture grasses because of the ponding and 
the difficulty in locating suitable drainage outlets. The soil 
and the ponded water provide excellent winter cover for 
resident wildlife and high quality feeding, breeding, and 
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rearing sites for wetland wildlife. The main concerns in 
managing wildlife habitat are controlling siltation and 
maintaining the natural water level. 

This soil generally is unsuited to septic tank absorption 
fields, buildings, and camp areas because of the pond- 
ing. Better sites generally are nearby. 

The land capability classification is Villw. The produc- 
tivity index for spring wheat is 0. 


5—Grano silty clay. This deep, level, very poorly 
drained soil is in basins and depressions on glacial lake 
plains and till plains. It is subject to rare flooding and to 
ponding. Slopes are long. Individual areas range from 
about 5 to more than 600 acres. 

Typically, the surface soil is black silty clay about 14 
inches thick. The substratum to a depth of about 60 
inches is mottled silty clay. It is grayish brown in the 
upper part and olive gray in the lower part. In some 
places the surface layer is silty clay loam or clay. In 
other places the soil is slightly saline or moderately 
saline. 

Included with this soil in mapping are small areas of 
the very poorly drained Parnell and poorly drained 
Colvin, Tonka, and Vallers soils, which make up about 5 
to 20 percent of the unit. Parnell and Tonka soils have a 
subsoil. They are in the same landscape position as the 
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Grano soil. Colvin and Vallers soils have a layer of lime 
accumulation within 16 inches of the surface. They are 
adjacent to the depressions. 

Permeability is slow in the Grano soil. Available water 
capacity is high, and runoff is slow. A seasonal high 
water table is 1 foot above the surface to 2 feet below. 
Tilth is poor. 

Most areas are used for hay or wetland wildlife habitat. 
Some areas are drained and cultivated. This soil is 
suited to wheat, sunflowers, barley, flax, and grass- 
legume hay. It is best suited to hay, range, and wetland 
wildlife habitat. Wetness, ponding, soil blowing, and the 
lack of suitable drainage outlets are the main manage- 
ment concerns if cultivated crops are grown. The soil 
and the ponded water pravide feeding, breeding, and 
rearing sites for wetland wildlife. Where this soil is 
drained and cultivated, a system of conservation tillage 
that leaves crop residue on the surface helps to control 
erosion and provides food and cover for migratory and 
resident wildlife. 

The key native plants in the areas managed as hay- 
land or range are slough sedge and rivergrass. A system 
of alternate grazing and deferment that leaves about 50 
percent of the annual growth of the key plants helps to 
protect the soil. It also helps to provide a plant cover for 
wildlife and permits regrowth of browse plants. 


Figure 6.—An area of Southam silty clay loam used for wildlife habitat. 
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If drained, this soil is suited to all of the climatically 
adapted trees. and shrubs grown as windbreaks and en- 
vironmental plantings. Undrained areas, however, gener- 
ally are unsuited. The wetness is a critical limitation af- 
fecting survival, growth, and vigor. The cover of grasses 
and weeds that grows on this soil is abundant and per- 
sistent. Removing this cover within the row before the 
trees and shrubs are planted and then controlling re- 
growth of the competing vegetation increase the survival 
and growth rates of the seedlings. Strips of an annual 
cover crop between the rows help to control soil blowing 
and thus protect the seedlings from abrasion. 

This soit generally is unsuited to septic tank absorption 
fields, buildings, and camp areas because of the pond- 
ing, the slow permeability, and the flooding. Better sites 
generally are nearby. 

The land capability classification is Iliw. The productivi- 
ty index for spring wheat ranges from 50 to 70, depend- 
ing on the degree of drainage. 


7 一 Fargo silty clay. This deep, level, poorly drained 
soil is in swales on glacial lake plains. It is subject to 
rare flooding. Slopes are long. Individual areas range 
from about 5 to 70 acres. 

Typically, the surface layer is black silty clay about 7 
inches thick. The subsoil is about 21 inches thick. It is 
black and very dark gray silty clay in the upper part, very 
dark grayish brown, mottled silty clay in the next part, 
and dark grayish brown, mottled silty clay loam in the 
lower part. The substratum to a depth of about 60 inches 
is olive, mottled silty clay and silty clay loam. 

Included with this soil in mapping are small areas of 
the moderately well drained Aberdeen and poorly 
drained Hegne soils, which make up about 5 to 20 per- 
cent of the unit. Aberdeen soils have an alkali (sodic) 
subsoil or substratum. Hegne soils have a layer of lime 
accumulation within 16 inches of the surface. They are 
on swells. 

Permeability is slow in the Fargo soil. Available water 
capacity is high, and runoff is slow. A seasonal high 
water table is within a depth of 3 feet. Tilth is poor. 

Most areas are used for cultivated crops. This soil is 
suited to wheat, sunflowers, barley, flax, and grass- 
legume hay. The hazard of soil blowing is moderate. 
Maintaining good tilth, controlling soil blowing, and over- 
coming wetness are the main management concerns if 
cultivated crops are grown. Most areas are drained by 
coulees or drains. Installing and maintaining surface 
drains can reduce the wetness, but adequate drainage 
outlets commonly are not available. Field windbreaks 
and a system of conservation tillage that leaves crop 
residue on the surface help to control soil blowing and 
maintain or improve tilth. Conservation tillage also helps 
to provide food and nesting cover for resident and migra- 
tory wildlife. 

۱۲ drained, this soil is suited to all of the climatically 
adapted trees and shrubs grown as windbreaks and en- 
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vironmental plantings. Undrained areas, however, gener- 
ally are unsuited. The wetness is a critical limitation af- 
fecting survival, growth, and vigor. The cover of grasses 
and weeds that grows on this soil is abundant and per- 
sistent. Removing this cover within the row before the 
trees and shrubs are planted and then controlling re- 
growth of the competing vegetation increase the survival 
and growth rates of the seedlings. Strips of an annual 
cover crop between the rows help to control soil blowing 
and thus protect the seedlings from abrasion. 

This soil generally is unsuited to buildings, camp 
areas, and septic tank absorption fields. The wetness, 
the flooding, the shrink-swell potential, and the slow per- 
meability are limitations. Better sites generally are 
nearby. 

The land capability classification is llw. The productivi- 
ty index for spring wheat is 90. 


8—Colvin silty clay loam, wet. This deep, level, very 
poorly drained, highly calcareous soil is in depressions 
on glacial lake plains and in glacial outwash channels. It 
is subject to ponding. Slopes are long. Individual areas 
range from about 5 to 50 acres. 

Typically, the surface soil is black silty clay loam about 
12 inches thick. The subsoil is silty clay loam about 16 
inches thick. It is gray and olive gray in the upper part 
and olive gray and mottled in the lower part. The sub- 
stratum to a depth of about 60 inches is olive gray, 
mottled silty clay loam. In some places the surface layer 
is silty clay. In other places the soil is slightly saline. 

included with this soil in mapping are small areas of 
the very poorly drained Grano and poorly drained Vallers 
soils, which make up about 5 percent of the unit. Grano 
soils have more clay throughout than the Colvin soil. 
They are in landscape positions similar to those of the 
Colvin soil. Vallers soils have a layer of lime accumula- 
tion within 16 inches of the surface. They are adjacent to 
the depressions. 

Permeability is moderately slow in the Colvin soil. 
Available water capacity is high, and runoff is ponded. A 
seasonal high water table is 1 foot above the surface to 
1 foot below. Tilth is fair. 

Most areas are used for hay or wetland wildlife habitat. 
A few are drained and cultivated. This soil is suited to 
wheat, sunflowers, barley, flax, and grass-legume hay. It 
is best suited to hay, range, and wetland wildlife habitat. 
Wetness, ponding, and the lack of suitable drainage out- 
lets are the main management concerns if cultivated 
crops are grown. In some drained areas salinity has 
increased. The soil and the ponded water provide feed- 
ing, breeding, and rearing sites for wetland wildlife. The 
hazard of soil blowing is moderate. Where the soil is 
drained and cultivated, a system of conservation tillage 
that leaves crop residue on the surface helps to control 
erosion and provides food and cover for migratory and 
resident wildlife. 
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The key native plants in the areas managed as hay- 
land or range are slough sedge and rivergrass. Á system 
of alternate grazing and deferment that leaves about 50 
percent of the annual growth of the key species helps to 
protect the soil. It also helps to provide a plant cover for 
wildlife and permits regrowth of browse plants. 

If drained, this soil is suited to all of the climatically 
adapted trees and shrubs.grown as windbreaks and en- 
vironmental plantings. Undrained areas, however, gener- 
ally are unsuited. The wetness is a critical limitation af- 
fecting survival, growth, and vigor. The cover of grasses 
and weeds that grows on this soil is abundant and per- 
sistent. Removing this cover within the row before the 
trees and shrubs are planted and then controlling re- 
growth of the competing vegetation increase the survival 
and growth rates of the seedlings. Strips of an annual 
cover crop between the rows help to control soil blowing 
and thus protect the seedlings from abrasion. 

This soil generally is unsuited to septic tank absorption 
fields, buildings, and camp areas because of the slow 
permeability and the ponding. Better sites generally are 
nearby. 

The land capability classification is lllw. The productivi- 
ty index for spring wheat ranges from 0 to 65, depending 
on the degree of drainage. 


11—Svea-Barnes loams, 1 to 3 percent slopes. 
These deep, nearly level soils are on glacial till plains. 
The moderately well drained Svea soil is on the lower 
side slopes and in swales. The well drained Barnes soil 
is on the upper side slopes. Slope length is medium. 
Individual areas range from about 5 to 300 acres. They 
are about 45 to 70 percent Svea soil and 25 to 45 
percent Barnes soil. The two soils occur as areas so 
intricately mixed or so small that mapping them sepa- 
rately is not practical. 

Typically, the Svea soil has a surface layer of black 
loam about 8 inches thick. The subsoil is about 35 
inches thick. In sequence downward, it is very dark gray- 
ish brown clay loam, very dark grayish brown loam, light 
olive brown loam, and olive brown loam. The substratum 
to a depth of about 60 inches is olive brown, mottled 
loam. 

Typically, the Barnes soil has a surface layer of black 
loam about 7 inches thick. The subsoil is clay loam 
about 21 inches thick. In sequence downward, it is very 
dark brown, very dark grayish brown, dark grayish brown, 
and light olive brown. The substratum to a depth of 
about 60 inches is olive brown, mottled clay loam. In 
some places the surface layer and subsoil are thinner 
and lighter colored. In other places the subsoil contains 
more clay. 

Included with these soils in mapping are small areas of 
the somewhat poorly drained Hamerly soils, the poorly 
drained Tonka and Vallers soils, and the very poorly 
drained Parnell soils. These included soils make up 
about 5 to 15 percent of the unit. They are lower on the 
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landscape than the Barnes and Svea soils. Hamerly and 
Vallers soils have a layer of lime accumulation within 16 
inches of the surface. Parnell and Tonka soils are in 
depressions. They have a layer of clay accumulation in 
the subsoil. 

Permeability is moderately slow in the Svea and 
Barnes soils. Available water capacity is high, and runoff 
is slow. A seasonal high water table is at a depth of 4 to 
6 feet in the Svea soil. Tilth is good in both soils. 

Most areas are used for cultivated crops. These soils 
are suited to wheat, sunflowers, flax, barley, and grass- 
legume hay. The hazards of water erosion and soil blow- 
ing are slight. Maintaining good tilth and controlling ero- 
sion are the main management concerns if cultivated 
crops are grown. A system of conservation tillage that 
leaves crop residue on the surface, annual crop barriers, 
and a cropping sequence that includes grass-legume hay 
help to control erosion and maintain or improve tilth. 
Conservation tillage also helps to provide food and nest- 
ing cover for resident and migratory wildlife. 

The Svea soil is suited to all and the Barnes soil to 
nearly all of the climatically adapted trees and shrubs 
grown as windbreaks and environmental plantings. Re- 
moving grasses and weeds within the row before the 
trees and shrubs are planted and then controlling re- 
growth of the competing vegetation increase the survival 
and growth rates of the seedlings. 

These soils are suited to septic tank absorption fields, 
buildings, and camp areas. The moderately slow perme- 
ability is a limitation on sites for septic tank absorption 
fields. It can be overcome by enlarging the absorption 
field. The seasonal high water table in the Svea soil also 
is a limitation. A mound system helps to overcome this 
limitation. The shrink-swell potentia! of both soils is a 
limitation on building sites. It can be overcome by install- 
ing a surface and foundation drainage system and by 
reinforcing footings and basement walls. The drainage 
system also helps to prevent seepage into basements. 

The land capability classification is llc. The productivity 
index for spring wheat is 90. 


12B—Barnes-Svea loams, 3 to 6 percent slopes. 
These deep, undulating soils are on glacial till plains. 
The well drained Barnes soil is on the upper side slopes. 
The moderately well drained Svea soil is on the lower 
side slopes and in swales. Slope length is medium. Indi- 
vidual areas range from about 5 to 550 acres. They are 
about 45 to 65 percent Barnes soil and 25 to 45 percent 
Svea soil. The two soils occur as areas so intricately 
mixed or so small that mapping them separately is not 
practical. 

Typically, the Barnes soil has a surface layer of black 
loam about 9 inches thick. The subsoil is clay loam 
about 17 inches thick. It is very dark grayish brown in the 
upper part, dark grayish brown in the next part, and light 
olive brown in the lower part. The substratum to a depth 
of about 60 inches is mottled clay loam. It is grayish 
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brown in the upper part, dark grayish brown in the next 
part, and grayish brown in the lower part. In some places 
the surface layer and subsoil are thinner and lighter 
colored. In other places the subsoil contains more clay. 

Typically, the Svea soil has a surface layer of black 
loam about 8 inches thick. The subsoil is about 35 
inches thick. In sequence downward, it is very dark gray- 
ish brown clay loam, very dark grayish brown loam, light 
olive brown loam, and olive brown loam. The substratum 
to a depth of about 60 inches is olive brown, mottled 
loam. 

Included with these soils in mapping are small areas of 
the somewhat poorly drained Hamerly soils, the poorly 
drained Tonka and Vallers soils, and the very poorly 
drained Parnell soils. These included soils make up 
about 5 to 15 percent of the unit. They are lower on the 
landscape than the Barnes and Svea soils. Hamerly and 
Vallers soils have a layer of lime accumulation within 16 
inches of the surface. They surround depressions. Par- 
nell and Tonka soils are in the depressions. They have a 
layer of clay accumulation in the subsoil. 

Permeability is moderately slow in the Barnes and 
Svea soils. Available water capacity is high, and runoff is 
medium. A seasonal high water table is at a depth of 4 
to 6 feet in the Svea soil. Tilth is good in both soils. 

Most areas are used for cultivated crops. These soils 
are suited to wheat, sunflowers, flax, barley, and grass- 
legume hay. The hazard of water erosion is moderate, 
and the hazard of soil blowing is slight. Maintaining good 
tilth and controlling erosion are the main management 
concerns if cultivated crops are grown. Grassed water- 
ways in areas where runoff concentrates, a system of 
conservation tillage that leaves crop residue on the sur- 
face, annual crop barriers, and a cropping sequence that 
includes grass-legume hay help to control erosion and 
maintain or improve tilth. Conservation tillage and 
grassed waterways also help to provide food and nesting 
cover for resident and migratory wildlife. 

The Barnes soil is suited to nearly all and the Svea 
soil to all of the climatically adapted trees and shrubs 
grown as windbreaks and environmental plantings. Re- 
moving grasses and weeds within the row before the 
trees and shrubs are planted and then controlling re- 
growth of the competing vegetation increase the survival 
and growth rates of the seedlings. 

These soils are suited to septic tank absorption fields, 
buildings, and camp areas. The moderately slow perme- 
ability is a limitation on sites for septic tank absorption 
fields. It can be overcome by enlarging the absorption 
field. The seasonal high water table in the Svea soil also 
is a limitation. A mound system helps to overcome this 
limitation. The shrink-swell potential of both soils is a 
limitation on building sites. It can be overcome by install- 
ing a surface and foundation drainage system and by 
reinforcing footings and basement walls. The drainage 
system also helps to prevent seepage into basements. 
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The land capability classification is lle. The productivity 
index for spring wheat is 80. 


13C-—Barnes-Buse loams, 6 to 9 percent slopes. 
These deep, gently rolling, well drained soils are on 
moraines on glacial till plains. The Barnes soil is on side 
slopes. The Buse soil is on summits and shoulder 
slopes. Slope length is medium. Individual areas range 
from about 5 to 530 acres. They are about 50 to 65 
percent Barnes soil and 35 to 50 percent Buse soil. The 
two soils occur as areas so intricately mixed or so small 
that mapping them separately is not practical. 

Typically, the Barnes soil has a surface layer of black 
loam about 8 inches thick. The subsoil is loam about 34 
inches thick. It is dark brown in the upper part, brown in 
the next part, and grayish brown and mottled in the 
lower part. The substratum to a depth of about 60 inches 
is dark grayish brown, mottled loam. In places the dark 
color of the surface layer extends to a depth of more 
than 16 inches. 

Typically, the Buse soil has a surface layer of very 
dark gray loam about 7 inches thick. The subsoil is loam 
about 28 inches thick. It is grayish brown in the upper 
part and grayish brown and mottled in the lower part. 
The substratum to a depth of about 60 inches is grayish 
brown clay loam. In places the surface layer is lighter 
colored and thinner. 

included with these soils in mapping are small areas of 
the somewhat poorly drained Hamerly soils, the poorly 
drained Tonka and Vallers soils, and the very poorly 
drained Parnell soils. These included soils make up 
about 5 percent of the unit. They are lower on the 
landscape than the Barnes and Buse soils. Hamerly and 
Vallers soils have a layer of lime accumulation within 16 
inches of the surface. They surround depressions. Tonka 
and Parnell soils are in the depressions. They have a 
layer of clay accumulation in the subsoil. Also, Tonka 
soils have a light colored subsurface layer. 

Permeability is moderately slow in the Barnes and 
Buse soils. Available water capacity is high, and runoff is 
rapid. Tilth is good. 

Most areas are used for cultivated crops. These soils 
are suited to wheat, sunflowers, flax, barley, and grass- 
legume hay. The hazard of water erosion is severe. The 
hazard of soil blowing is moderate on the Buse soil. 
Maintaining good tilth and controlling erosion are the 
main management concerns if cultivated crops are 
grown. Grassed waterways in areas where runoff con- 
centrates, a systern of conservation tillage that leaves 
crop residue on the surface, and a cropping sequence 
that includes grass-legume hay help to control erosion 
and maintain or improve tilth. Conservation tillage and 
grassed waterways also help to provide food and nesting 
cover for resident and migratory wildlife. 

The Barnes soil is suited to nearly all of the climatical- 
ly adapted trees and shrubs grown as windbreaks and 
environmental plantings. The Buse soil is suited only to 
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the most drought tolerant species. Optimum growth, sur- 
vival, and vigor are unlikely on the Buse soil. Removing 
grasses and weeds within the row before the trees and 
shrubs are planted and then controlling regrowth of the 
competing vegetation increase the survival and growth 
rates of the seedlings. Strips of an annual cover crop 
between the rows help to control soil blowing and thus 
protect the seedlings from abrasion. 

These soils are suited to septic tank absorption fields, 
buildings, and camp areas. The moderately slow perme- 
ability is a limitation on sites for septic tank absorption 
fields. It can be overcome by enlarging the absorption 
field. The shrink-swell potential is a limitation on building 
sites. It can be overcome by installing a surface and 
foundation drainage system and by reinforcing footings 
and foundation walls. 

The land capability classification is llle. The productivi- 
ty index for spring wheat is 55. 


13D—Barnes-Buse loams, 9 to 15 percent slopes. 
These deep, rolling, well drained soils are on moraines 
on glacial till plains. The Barnes soil is on side slopes. 
The Buse soil is on summits and shoulder slopes. Siope 
length is medium. Individual areas range from about 5 to 
300 acres. They are about 45 to 60 percent Barnes soil 
and 35 to 50 percent Buse soil. The two soils occur as 
areas so intricately mixed or so small that mapping them 
separately is not practical. 

Typically, the Barnes soil has a surface layer of black 
loam about 7 inches thick. The subsoil is loam about 18 
inches thick. It is dark brown in the upper part and brown 
in the lower part. The substratum to a depth of about 60 
inches is light olive brown, mottled loam. In places the 
dark color of the surface layer extends to a depth of 
more than 16 inches. 

Typically, the Buse soil has a surface layer of black 
loam about 7 inches thick. The subsoil is light yellowish 
brown loam about 7 inches thick. The substratum to a 
depth of about 60 inches is light olive brown, mottled 
clay loam. In places the surface layer is lighter colored 
and thinner. 

Included with these soils in mapping are small areas of 
the somewhat poorly drained Hamerly soils, the poorly 
drained Tonka and Vallers soils, and the very poorly 
drained Parnell soils. These included soils make up 
about 5 to 10 percent of the unit. They are lower on the 
landscape than the Barnes and Buse soils. Hamerly and 
Vallers soils have a layer of lime accumulation within 16 
inches of the surface. They surround depressions. Tonka 
and Parnell soils are in the depressions. They have a 
layer of clay accumulation in the subsoil. Also, Tonka 
soils have a light colored subsurface layer. 

Permeability is moderately slow in the Barnes and 
Buse soils. Available water capacity is high, and runoff is 
rapid. Tilth is good. 

Most areas are used for cultivated crops. Some are 
used for hay. These soils are poorly suited to wheat, 
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sunflowers, flax, barley, and grass-legume hay. The 
hazard of water erosion is severe. The hazard of soil 
blowing is moderate on the Buse soil. Maintaining good 
tilth and controlling erosion are the main management 
concerns if cultivated crops are grown. Grassed water- 
ways in areas where runoff concentrates, a system of 
conservation tillage that leaves crop residue on the sur- 
face, and a cropping system that includes grass-legume 
hay help to control erosion and maintain or improve tilth. 
Conservation tillage and grassed waterways also help to 
provide food and nesting cover for resident and migrato- 
ry wildlife. A cover of hay is effective in controlling ero- 
sion. A combination of grasses and legumes helps to 
provide high-quality forage for livestock and nesting 
cover for wildlife. 

The Barnes soil is suited to nearly all of the climatical- 
ly adapted trees and shrubs grown as windbreaks and 
environmental plantings. Removing grasses and weeds 
within the row before the trees and shrubs are planted 
and then controlling regrowth of the competing vegeta- 
tion increase the survival and growth rates of the seed- 
lings. The Buse soil generally is unsuited to trees and 
shrubs. The trees and shrubs grown to enhance esthetic 
values or wildlife habitat can be planted on this soil, but 
special management, such as hand planting or scalp 
planting, is needed. 

These soils are suited to septic tank absorption fields, 
buildings, and camp areas. The moderately slow perme- 
ability is a limitation on sites for septic tank absorption 
fields. It can be overcome by enlarging the absorption 
field. The shrink-swell potential is a limitation on building 
sites. It can be overcome by installing a surface and 
foundation drainage system and by reinforcing footings 
and foundation walls. The slope is a limitation on building 
sites, in camp areas, and on sites for septic tank absorp- 
tion fields. It can be overcome by designing buildings, 
camp areas, and absorption fields so that they conform 
to the natural slope of the land. 

The land capability classification is IVe. The productivi- 
ty index for spring wheat is 45. 


14C—Svea-Sioux loams, 1 to 9 percent slopes. 
These deep, nearly level to moderately sloping soils are 
on glacial till plains. The moderately well drained Svea 
soil is on side slopes. The excessively drained Sioux soil 
is on summits and shoulder slopes. It is very shallow 
over sand and gravel. Slope length is medium. Individual 
areas range from about 5 to 200 acres. They are about 
40 to 45 percent Svea soil and 40 to 45 percent Sioux 
soil. The two soils occur as areas so intricately mixed or 
so small that mapping them separately is not practical. 

Typically, the Svea soil has a surface soil of black 
loam about 10 inches thick. The subsoil is about 37 
inches thick. In sequence downward, it is very dark gray- 
ish brown loam, dark brown loam, olive brown loam, and 
grayish brown clay loam. The substratum to a depth of 
about 60 inches is olive brown, mottled loam. In places 
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the dark color of the surface layer extends only to a 
depth of 8 to 16 inches. 

Typically, the Sioux soil has a surface layer of black 
loam about 7 inches thick. The next layer is dark grayish 
brown loam about 2 inches thick. The substratum to a 
depth of about 60 inches is brown very gravelly sand. In 
places the depth to sand and gravel is as much as 20 
inches. In a few places the substratum is coarse sand. In 
the northeastern part of the survey area, the sand and 
gravel are mainly shale particles. 

Included with these soils in mapping are small areas of 
the well drained Buse and somewhat poorly drained Ha- 
merly soils, which make up about 5 to 20 percent of the 
unit. Buse soils have a surface layer that is thinner than 
that of the Svea and Sioux soils and have a loam and 
clay loam substratum. They are on the upper side 
slopes. Hamerly soils have a layer of lime accumulation 
within 16 inches of the surface. They surround depres- 
sions. 

Permeability is moderately slow in the Svea soil and 
very rapid in the Sioux soil. Available water capacity is 
high in the Svea soil and low in the Sioux soil. Runoff is 
medium on both soils. A seasonal high water table is at 
a depth of 4 to 6 feet in the Svea soil. Tilth is good in 
both soils. 

Most areas are used for cultivated crops. These soils 
are poorly suited to wheat, sunflowers, flax, barley, and 
grass-legume hay. The hazard of water erosion is moder- 
ate, and the hazard of soil blowing is slight. Maintaining 
good tilth and controlling erosion are the main manage- 
ment concerns if cultivated crops are grown. The 
droughtiness of the Sioux soil also is a concern. Grassed 
waterways in areas where runoff concentrates, a system 
of conservation tillage that leaves crop residue on the 
surface, and a cropping sequence that includes grass- 
legume hay help to control erosion and maintain or im- 
prove tilth. Conservation tillage and grassed waterways 
also help to provide food and nesting cover for resident 
and migratory wildlife. A cover of hay is effective in 
controlling erosion. A combination of grasses and leg- 
umes helps to provide high-quality forage for livestock 
and nesting cover for wildlife. 

The Svea soil is suited to all of the climatically adapt- 
ed trees and shrubs grown as windbreaks and environ- 
mental plantings. No critical limitations affect survival or 
growth. Removing grasses and weeds within the row 
before the trees and shrubs are planted and then con- 
trolling regrowth of the competing vegetation increase 
the survival and growth rates of the seedlings. The Sioux 
soil generally is unsuited to trees and shrubs. The trees 
and shrubs grown to enhance esthetic values or wildlife 
habitat can be planted on this soil, but special manage- 
ment, such as hand planting or scalp planting, is needed. 

These soils are suited to buildings and camp areas. 
The Svea soil is suited to septic tank absorption fields, 
but the Sioux soil is poorly suited. The moderately slow 
permeability of the Svea soil is a limitation on sites for 
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septic tank absorption fields. It can be overcome by 
enlarging the absorption field. The seasonal high water 
table in the Svea soil also is a limitation. Because of the 
rapid permeability, the Sioux soil readily absorbs but 
does not adequately filter the effluent in septic tank 
absorption fields. The poor filtering capacity may result in 
pollution of ground water. A mound system helps to 
overcome the seasonal high water table and the rapid 
permeability. The shrink-swell potential of the Svea soil 
is a limitation on building sites. It can be overcome by 
installing a surface and foundation drainage system and 
by reinforcing footings and foundation walls. The drain- 
age system helps also to prevent seepage into base- 
ments. In areas of the Sioux soil, the sides of shallow 
excavations, such as those for basements, tend to cave 
in unless they are shored. 

The land capability classification is IVe. The productivi- 
ty index for spring wheat is 55. 


15C—Esmond-Emrick loams, 3 to 9 percent slopes. 
These deep, undulating and gently rolling soils are on 
glacial till plains. The well drained Esmond soil is on 
summits and shoulder slopes. The moderately well 
drained Emrick soil is on side slopes and foot slopes. 
Slope length is medium. Individual areas range from 
about 5 to 100 acres. They are about 40 to 55 percent 
Esmond soil and 25 to 40 percent Emrick soil. The two 
soils occur as areas so intricately mixed or so small that 
mapping them separately is not practical. 

Typically, the Esmond soil has a surface layer of black 
loam about 6 inches thick. The subsoil is loam about 13 
inches thick. It is dark grayish brown in the upper part 
and pale brown in the lower part. The upper part of the 
substratum is light olive brown loam. The next part is 
light olive brown, mottled sandy loam. The lower part to 
a depth of about 60 inches is olive brown loamy sand. In 
places the subsoil is thicker. 

Typically, the Emrick soil has a surface soil of black 
loam about 12 inches thick. The subsoil is loam about 38 
inches thick. It is very dark grayish brown in the upper 
part and grayish brown in the lower part. The substratum 
to a depth of about 60 inches is dark grayish brown 
loamy sand. In places the dark color of the surface layer 
extends only to a depth of 8 to 16 inches. In a few 
places the soil contains more clay. 

Included with these soils in mapping are small areas of 
the somewhat poorly drained Hamerly and Wyrene and 
excessively drained Sioux soils, which make up about 10 
to 25 percent of the unit. Hamerly and Wyrene soils 
have a layer of lime accumulation within 16 inches of the 
surface. They are on toe slopes. Sioux soils have a 
gravelly sand substratum. They are on summits and 
shoulder slopes. 

Permeability is moderate in the Esmond and Emrick 
soils. Available water capacity is high, and runoff is 
medium. Tilth is good. 
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Most areas are used for cultivated crops. These soils 
are suited to wheat, sunflowers, flax, barley, and grass- 
legume hay. The hazard of water erosion is moderate on 
both soils. The hazard of soil blowing is moderate on the 
Esmond soil. Maintaining good tilth and controlling ero- 
sion are the main management concerns if cultivated 
crops are grown. Grassed waterways in areas where 
runoff concentrates, a system of conservation tillage that 
leaves crop residue on the surface, and a cropping se- 
quence that includes grass-legume hay help to control 
erosion and maintain or improve tilth. Conservation till- 
age and grassed waterways also help to provide food 
and nesting cover for resident and migratory wildlife. 

The Esmond soil is suited only to the most drought 
tolerant, climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. Optimum 
growth, survival, and vigor are unlikely. The Emrick soil is 
suited to all of the climatically adapted trees and shrubs. 
No critical limitations affect survival or growth. Removing 
grasses and weeds within the row before the trees and 
shrubs are planted and then controlling regrowth of the 
competing vegetation increase the survival and growth 
rates of the seedlings. Strips of an annual cover crop 
between the rows help to control soil blowing and thus 
protect the seedlings from abrasion. 

These soils are suited to septic tank absorption fields, 
buildings, and camp areas. 

The land capability classification is Ille. The productivi- 
ty index for spring wheat is 60. 


16E—Langhei-Barnes loams, 9 to 40 percent 
slopes. These deep, well drained soils are on moraines 
on glacial till plains and on slopes adjacent to drain- 
ageways. The strongly sloping to very steep Langhei soil 
is on summits and shoulder slopes. The strongly sloping 
and moderately steep Barnes soil is on side slopes. 
Slope length is medium. Individual areas range from 
about 5 to 300 acres. They are about 60 to 70 percent 
Langhei soil and 30 to 40 percent Barnes soil. The two 
soils occur as areas so intricately mixed or so small that 
mapping them separately is not practical. 

Typically, the Langhei soil has a surface layer of very 
dark brown loam about 4 inches thick. The subsoil is 
dark grayish brown loam about 19 inches thick. The 
substratum to a depth of about 60 inches is olive brown, 
mottled loam. In some places the surface layer is stony 
or gravelly. In other places it is moderately eroded and is 
less than 4 inches thick. 

Typically, the Barnes soil has a surface layer of black 
loam about 7 inches thick. The subsoil is loam about 20 
inches thick. It is very dark grayish brown in the upper 
part and yellowish brown in the lower part. The substra- 
tum to a depth of about 60 inches is olive brown, mot- 
tled loam. In places the dark color of the surface layer 
extends to a depth of more than 16 inches. 

Included with these soils in mapping are small areas of 
the somewhat poorly drained Hamerly soils, the poorly 
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drained Tonka and Vallers soils, and the very poorly 
drained Parnell soils. These included soils make up 
about 5 percent of the unit. They are lower on the 
landscape than the Langhei and Barnes soils. Hamerly 
and Vallers soils have a layer of lime accumulation within 
16 inches of the surface. They are on toe slopes. Parnell 
and Tonka soils are in depressions. They have a layer of 
clay accumulation in the subsoil. Also included are some 
areas where the slope is more than 40 percent. 

Permeability is moderate in the Langhei soil and mod- 
erately slow in the Barnes soil. Available water capacity 
is high in both soils, and runoff is very rapid. 

Most areas are used as range. Because of the slope, 
a moderate hazard of soil blowing, and a severe hazard 
of water erosion, these soils generally are unsuited to 
cultivated crops and to trees and shrubs. They are best 
suited to range. A cover of range plants is effective in 
controlling erosion. The key native plants are need- 
leandthread, western wheatgrass, green needlegrass, 
and little bluestem. Prolonged overuse of the key plants 
reduces forage production and increases the amount of 
the less desirable plants and the susceptibility to ero- 
sion. A system of alternate grazing and deferment that 
leaves about 50 percent of the annual growth of the key 
plants helps to protect the soil and maintains or im- 
proves plant vigor and the range condition. It also helps 
to provide a plant cover for rangeland wildlife and per- 
mits regrowth of browse plants. 

These soils are poorly suited to buildings and septic 
tank absorption fields and generally are unsuited to 
camp areas. The moderate or moderately slow perme- 
ability is a limitation on sites for septic tank absorption 
fields. It can be overcome by enlarging the absorption 
field. The slope is a limitation on sites for buildings and 
septic tank absorption fields. It can be overcome by 
designing the buildings and absorption fields so that they 
conform to the natural slope of the land. The shrink- 
swell potential of the Barnes soil is a limitation on build- 
ing sites. It can be overcome by installing a foundation 
drainage system and by reinforcing footings and base- 
ment walls. 

The land capability classification is Vile. The productiv- 
ity index for spring wheat is 0. 


17D—Sioux-Buse loams, 9 to 15 percent slopes. 
These deep, rolling soils are on moraines and eskers on 
glacial till plains. The excessively drained Sioux soil is on 
summits and shoulder slopes. It is very shallow over 
sand and gravel. The well drained Buse soil is on the 
upper side slopes. Slope length is medium. Individual 
areas range from about 5 to 150 acres. They are about 
40 to 55 percent Sioux soil and 35 to 50 percent Buse 
soil. The two soils occur as areas so intricately mixed or 
so small that mapping them separately is not practical. 

Typically, the Sioux soil has a surface layer of very 
dark gray loam about 7 inches thick. The next layer is 
dark grayish brown and light gray gravelly loam about 3 
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inches thick. The substratum to a depth of about 60 
inches is gravelly sand. It is brown in the upper part and 
dark grayish brown in the lower part. In some areas the 
soil has a subsoil and is 9 to 20 inches deep to gravelly 
sand. In the northeastern part of the survey area, the 
sand and gravel are mainly shale particles. 

Typically, the Buse soil has a surface layer of very 
dark gray loam about 7 inches thick. The subsoil is 
brown loam about 26 inches thick. The substratum to a 
depth of about 60 inches is dark yellowish brown, mot- 
tled loam. In places the surface layer is thicker and 
darker. 

Included with these soils in mapping are small areas of 
the moderately well drained Svea and somewhat poorly 
drained Hamerly soils, which make up about 5 to 20 
percent of the unit. Svea soils have a subsoil and are 
dark to a depth of more than 16 inches. They are on 
foot slopes. Hamerly soils have a layer of lime accumula- 
tion within 16 inches of the surface. They surround de- 
pressions. Also included are some areas where the 
slope is more than 15 percent. 

Permeability is very rapid in the Sioux soil and moder- 
ately slow in the Buse soil. Available water capacity is 
low in the Sioux soil and high in the Buse soil. Runoff is 
medium on the Sioux soil and rapid on the Buse soil. 

Most areas are used as range. Some are used for 
cultivated crops. Because of the slope of both soils, a 
severe hazard of water erosion, and a moderate hazard 
of soil blowing on both soils, and the low available water 
capacity in the Sioux soil, these soils generally are un- 
suited to cultivated crops and to trees and shrubs. They 
are best suited to range. A cover of pasture or range 
plants is effective in controlling erosion. The key native 
plants are needleandthread and little bluestem. Pro- 
longed overuse of the key plants increases the suscepti- 
bility to erosion, reduces forage production, and in- 
creases the amount of the less desirable plants. A 
system of alternate grazing and deferment that leaves 
about 50 percent of the annual growth of the key plants 
helps to protect the soil and maintains or improves plant 
vigor and the range condition. It also helps to provide a 
plant cover for rangeland wildlife and permits regrowth of 
browse plants. 

These soils are suited to buildings and camp areas. 
The Buse soil is suited to septic tank absorption fields, 
but the Sioux soil is poorly suited. The moderately slow 
permeability of the Buse soil is a limitation on sites for 
septic tank absorption fields. It can be overcome by 
enlarging the absorption field. The Sioux soil readily ab- 
sorbs but does not adequately filter the effluent from 
septic tanks. The poor filtering capacity may result in the 
pollution of ground water. A mound system helps to 
overcome this limitation. The shrink-swell potential of the 
Buse soil is a limitation on building sites. It can be 
overcome by installing a foundation drainage system and 
by reinforcing footings and basement walls. The slope is 
a limitation on building sites, in camp areas, and on sites 
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for septic tank absorption fields. It can be overcome by 
designing the buildings, camp areas, and absorption 
fields so that they conform to the natural slope of the 
land. In areas of the Sioux soil, the sides of shallow 
excavations, such as those for basement walls, tend to 
cave in unless they are shored. 

The land capability classification is Vis. The productivi- 
ty index for spring wheat is 0. 


19B—Svea-Buse loams, 3 to 6 percent slopes. 
These deep, undulating soils are on glacial till plains. 
The moderately well drained Svea soil is on foot slopes 
and side slopes, and the well drained Buse soil is on 
summits and shoulder slopes (fig. 7). Slope length is 
medium. Individual areas range from about 5 to more 
than 600 acres. They are about 40 to 50 percent Svea 
soil and 40 to 50 percent Buse soil. The two soils occur 
as areas So intricately mixed or so small that mapping 
them separately is not practical. 

Typically, the Svea soil has a surface layer of black 
loam about 9 inches thick. The subsoil is loam about 27 
inches thick. It is very dark grayish brown in the upper 
part, dark brown in the next part, and light olive brown in 
the lower part. The substratum to a depth of about 60 
inches is olive brown, mottled clay loam. In places the 
dark color of the surface layer extends only to a depth of 
8 to 16 inches. 

Typically, the Buse soil has a surface layer of very 
dark gray loam about 7 inches thick. The subsoil is light 
yeilowish brown clay loam about 11 inches thick. The 
substratum to a depth of about 60 inches is olive brown, 
mottled clay loam. In places the surface layer is thinner 
and lighter colored. 

Included with these soils in mapping are small areas of 
the somewhat poorly drained Hamerly, poorly drained 
Tonka and Vallers, and very poorly drained Parnell soils. 
These included soils make up about 5 to 15 percent of 
the unit. They are lower on the landscape than the Svea 
and Buse soils. Hamerly and Vallers soils have a layer of 
lime accumulation within 16 inches of the surface. They 
surround depressions. Parnell and Tonka soils are in 
depressions. They have a layer of clay accumulation in 
the subsoil. Also, Tonka soils have a light colored sub- 
surface layer. 

Permeability is moderately slow in the Svea and Buse 
Soils. Available water capacity is high, and runoff is 
medium. A seasonal high water table is at a depth of 4 
to 6 feet in the Svea soil. Tilth is good in both soils. 

Most areas are used for cultivated crops. These soils 
are suited to wheat, sunflowers, flax, barley, and grass- 
legume hay. The hazard of water erosion is moderate on 
both soils. The hazard of soil blowing is moderate on the 
Buse soil. Maintaining good tilth and controlling erosion 
are the main management concerns if cultivated crops 
are grown. Grassed waterways in areas where runoff 
concentrates, a system of conservation tillage that 
leaves crop residue on the surface, annual crop barriers, 
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Figure 7.—An area of Svea-Buse loams, 3 to 6 percent slopes. The Buse soll is In the lighter colored areas, and the Svea soil Is in the 
darker ones. 


and a cropping sequence that includes grass-legume hay 
help to control erosion and maintain or improve tilth. 
Conservation tillage and grassed waterways also help to 
provide food and nesting cover for resident and migrato- 
ry wildlife. 

The Svea soil is suited to all of the climatically adapt- 
ed trees and shrubs grown as windbreaks and environ- 
mental plantings. No critical limitations affect survival or 
growth. The Buse soil is suited only to the most drought 
tolerant, climatically adapted trees and shrubs. Optimum 
growth, survival, and vigor are unlikely. Removing 
grasses and weeds within the rows before the trees and 
shrubs are planted and then controlling regrowth of the 
competing vegetation increase the survival and growth 
rates of the seedlings. Strips of an annual cover crop 
between the rows help to control soil blowing and thus 
protect the seedlings from abrasion. 

These soils are suited to septic tank absorption fields, 
buildings, and camp areas. The moderately slow perme- 
ability is a limitation on sites for septic tank absorption 
fields. It can be overcome by enlarging the absorption 
field. The seasonal high water table in the Svea soil also 
is a limitation. A mound system helps to overcome this 
limitation. The shrink-swell potential of both soils is a 


limitation on building sites. It can be overcome by install- 
ing a surface and foundation drainage system and by 
reinforcing footings and foundation walls. The drainage 
system also helps to prevent seepage into basements in 
the Svea soil. 

The land capability classification is lle. The productivity 
index for spring wheat is 70. 


20—Hamerly-Svea loams, 1 to 3 percent slopes. 
These deep, nearly level soils are on glacial till plains. 
The somewhat poorly drained, highly calcareous Hamerly 
soil is on toe slopes. The moderately well drained Svea 
soil is on foot slopes. Slope length is medium. Individual 
areas range from about 5 to more than 600 acres. They 
are about 45 to 55 percent Hamerly soil and 35 to 50 
percent Svea soil. The two soils occur as areas so intri- 
cately mixed or so small that mapping them separately is 
not practical. 

Typically, the Hamerly soil has a surface layer of black 
loam about 7 inches thick. The next layer is very dark 
grayish brown loam about 2 inches thick. The subsoil is 
about 21 inches thick. It is dark grayish brown loam in 
the upper part and grayish brown clay loam in the lower 
part. The substratum to a depth of about 60 inches is 
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olive, mottied clay loam. In some places the soil is poorly 
drained. in other places the surface layer and subsoil are 
silty clay loam. 

Typically, the Svea soil has a surface layer of black 
loam about 8 inches thick. The subsoil is about 35 
inches thick. In sequence downward, it is very dark gray- 
ish brown clay loam, very dark grayish brown loam, light 
olive brown loam, and olive brown loam. The substratum 
to a depth of about 60 inches is olive brown, mottled 
loam. In some places the dark color of the surface layer 
extends only to a depth of 8 to 16 inches. In other 
places the surface layer and subsoil are silty clay loam. 

Included with these soils in mapping are small areas of 
the very poorly drained Parnell and poorly drained Tonka 
soils, which make up about 5 to 10 percent of the unit. 
These included soils are in depressions. They have a 
layer of clay accumulation in the subsoil. Also, Tonka 
soils have a light colored subsurface layer. 

Permeability is moderately slow in the Hamerly and 
Svea soils. Available water capacity is high, and runoff is 
slow. A seasonal high water table is at a depth of 2 to 4 
feet in the Hamerly soil and 4 to 6 feet in the Svea soil. 
Tilth is good in both soils. 

Most areas are used for cultivated crops. These soils 
are suited to wheat, sunflowers, flax, barley, and grass- 
legume hay. The hazard of water erosion is slight on 
both soils. The hazard of soil blowing is moderate on the 
Hamerly soil. Maintaining good tilth and controlling ero- 
sion are the main management concerns if cultivated 
crops are grown. A system of conservation tillage that 
leaves crop residue on the surface, annual crop barriers, 
and a cropping sequence that includes grass-legume hay 
help to control erosion and maintain or improve tilth. 
Conservation tillage also helps to provide food and nest- 
ing cover for resident and migratory wildlife. 

These soils are suited to all of the climatically adapted 
trees and shrubs grown as windbreaks and environmen- 
tal plantings. No critical limitations affect survival or 
growth. Removing grasses and weeds within the row 
before the trees and shrubs are planted and then con- 
trolling regrowth of the competing vegetation increase 
the survival and growth rates of the seedlings. Strips of 
an annual cover crop between the rows help to control 
soil blowing and thus protect the seedlings from abra- 
sion. 

These soils are suited to septic tank absorption fields, 
buildings, and camp areas. The moderately slow perme- 
ability is a limitation on sites for septic tank absorption 
fields. It can be overcome by enlarging the absorption 
field. The seasonal high water table also is a limitation. A 
mound system helps to overcome this limitation. The 
shrink-swell potential is a limitation on building sites. It 
can be overcome by installing a surface and foundation 
drainage system and by réinforcing footings and founda- 
tion walls. The drainage system also helps to prevent 
seepage into basements. A surface drainage system 
helps to overcome the wetness in camp areas. The 
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higher parts of the landscape, where the seasonal high 
water table tends to be farther from the surface, 
are the better sites for septic tank absorption fields, 
buildings, and camp areas. 

The land capability classification is lle. The productivity 
index for spring wheat is 85. 


20B—Hamerly-Svea loams, 3 to 6 percent slopes. 
These deep, undulating soils are on glacial till plains. 
The somewhat poorly drained, highly calcareous Hamerly 
soil is on toe slopes. The moderately well drained Svea 
soil is on foot slopes. Slope length is medium. Individual 
areas range from about 5 to 250 acres. They are about 
55 to 65 percent Hamerly soil and 25 to 30 percent Svea 
soil. The two soils occur as areas so intricately mixed or 
so small that mapping them separately is not practical. 

Typically, the Hamerly soil has a surface layer of black 
loam about 7 inches thick. The subsoil is loam about 21 
inches thick. It is dark grayish brown in the upper part 
and grayish brown in the lower part. The substratum to a 
depth of about 60 inches is olive brown, mottled clay 
loam. In some places the soil is poorly drained. 

Typically, the Svea soil has a surface layer of black 
loam about 9 inches thick. The subsoil is clay loam 
about 27 inches thick. In sequence downward, it is black, 
very dark grayish brown, dark grayish brown, grayish 
brown, and light olive brown. The substratum to a depth 
of about 60 inches is olive brown, mottled clay loam. In 
some places the dark color of the surface layer extends 
only to a depth of 8 to 16 inches. 

included with these soils in mapping are small areas of 
the well drained Buse, poorly drained Tonka, and very 
poorly drained Parnell soils, which make up about 10 to 
15 percent of the unit. Buse soils are on shoulder 
slopes. Parnell and Tonka soils are in depressions. They 
have a layer of clay accumulation in the subsoil. Also, 
Tonka soils have a light colored subsurface layer. 

Permeability is moderately slow in the Hamerly and 
Svea soils. Available water capacity is high, and runoff is 
medium. A seasonal high water table is at a depth of 2 
to 4 feet in the Hamerly soil and 4 to 6 feet in the Svea 
soil. Tilth is good in both soils. 

Most areas are used for cultivated crops. These soils 
are suited to wheat, sunflowers, flax, barley, and grass- 
legume hay. The hazard of water erosion is moderate on 
both soils. The hazard of soil blowing is moderate on the 
Hamerly soil. Maintaining good tilth and controlling ero- 
sion are the main management concerns if cultivated 
crops are grown. Grassed waterways in areas where 
runoff concentrates, a system of conservation tillage that 
leaves crop residue on the surface, annual crop barriers, 
and a cropping sequence that includes grass-legume hay 
help to control erosion and maintain or improve tilth. 
Conservation tillage and grassed waterways also help to 
provide food and nesting cover for resident and migrato- 
ry wildlife. 


Ramsey County, North Dakota 


These soils are suited to all of the climatically adapted 
trees and shrubs grown as windbreaks and environmen- 
tal plantings. No critical limitations affect survival or 
growth. Removing grasses and weeds within the row 
before the trees and shrubs are planted and then con- 
trolling regrowth of the competing vegetation increase 
the survival and growth rates of the seedlings. Strips of 
an annual cover crop between the rows help to control 
soil blowing and thus protect the seedlings from abra- 
sion. 

These soils are suited to septic tank absorption fields, 
buildings, and camp areas. The moderately slow perme- 
ability is a limitation on sites for septic tank absorption 
fields. It can be overcome by enlarging the absorption 
field. The seasonal high water table also is a limitation. A 
mound system helps to overcome this limitation. The 
shrink-swell potential is a limitation on building sites. It 
can be overcome by installing a surface and foundation 
drainage system and by reinforcing footings and founda- 
tion walls. The drainage system also helps to prevent 
seepage into basements. A surface drainage system 
helps to overcome the wetness in camp areas. The 
higher parts of the landscape, where the seasonal high 
water table tends to be farther from the surface, are the 
better sites for septic tank absorption fields, buildings, 
and camp areas. 

The land capability classification is lle. The productivity 
index for spring wheat is 75. 


21—Vallers-Hamerly loams, saline, 0 to 3 percent 
slopes. These deep, level and nearly level, moderately 
saline, highly calcareous soils are on glacial till plains. 
The poorly drained Vallers soil is on the lower toe 
slopes. The somewhat poorly drained Hamerly soil is on 
the upper toe slopes. Some areas are dissected by me- 
andering channels. Slope length is medium. Individual 
areas range from about 5 to more than 600 acres. They 
are about 35 to 60 percent Vallers soil and 25 to 45 
percent Hamerly soil. The two soils occur as areas so 
intricately mixed or so small that mapping them sepa- 
rately is not practical. 

Typically, the Vallers soil has a surface layer of black 
loam about 8 inches thick. The next layer is black and 
dark gray loam about 3 inches thick. The subsoil is 
mottled clay loam about 21 inches thick. It is dark gray in 
the upper part and dark grayish brown in the lower part. 
The substratum to a depth of about 60 inches is olive, 
mottled loam. 

Typically, the Hamerly soil has a surface soil of black 
loam about 15 inches thick. The subsoil is light yellowish 
brown loam about 13 inches thick. The substratum to a 
depth of about 60 inches is olive brown, mottled loam. In 
places the soil is only slightly saline. 

Included with these soils in mapping are small areas of 
the moderately well drained Cresbard and Svea, poorly 
drained Tonka, and very poorly drained Parnell soils, 
which make up about 10 to 20 percent of the unit. 
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Cresbard and Svea soils are on foot slopes. Cresbard 
soils have an alkali (sodic) layer. Svea soils are dark to a 
depth of more than 16 inches. Parnell and Tonka soils 
are in depressions. They have a layer of clay accumula- 
tion in the subsoil. Also, Tonka soils have a light colored 
subsurface layer. 

Permeability is moderately slow in the Vallers and Ha- 
merly soils. Available water capacity is moderate, and 
runoff is slow. A seasonal high water table is within a 
depth of 1 foot in the Vallers soil and is at a depth of 2 
to 4 feet in the Hamerly soil. Tilth is good in both soils. 
The high content of salts restricts plant growth. 

Most areas are used for cultivated crops. These soils 
are suited to wheat, sunflowers, flax, barley, and grass- 
legume hay. The hazard of water erosion is slight. The 
hazard of soil blowing is moderate. Wetness, salinity, 
and erosion are the main management concerns if culti- 
vated crops are grown. Installing and maintaining surface 
drains can reduce the wetness, but suitable drainage 
outlets commonly are not available. In some drained 
areas salinity has increased. A system of conservation 
tillage that leaves crop residue on the surface, annual 
crop barriers, and a cropping sequence that includes 
grass-legume hay help to control erosion and salinity. 
Conservation tillage also helps to provide food and nest- 
ing cover for resident and migratory wildlife. Because of 
the salinity, salt-tolerant crops should be selected for 
planting, summer fallow should be avoided, and shallow 
tillage is needed. 

These soils are suited to only a few of the most salt 
tolerant, climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. Individual trees 
and shrubs vary in height, density, and vigor because the 
amount of available water is reduced by the salts in the 
soil. Reducing the evaporation rate at the surface im- 
proves seedling survival. Drying of the bare surface 
tends to move salt-laden water to the surface. Strips of 
an annual cover crop between the rows of trees and 
shrubs help to control soil blowing and thus protect 
seedlings from abrasion. 

These soils are generally unsuited to septic tank ab- 
sorption fields, buildings, and camp areas because of the 
wetness, the moderately slow permeability, and the salin- 
ity. Better sites generally are nearby. 

The land capability classification is Ills. The productivi- 
ty index for spring wheat is 50. 


22—Vallers loam. This deep, level, poorly drained, 
highly calcareous soil is on toe slopes on glacial till 
plains. Slope length is medium. Individual areas range 
from about 5 to 120 acres. 

Typically, the surface layer is black loam about 8 
inches thick. The subsoil is about 12 inches thick. It is 
gray. It is clay loam in the upper part and mottled loam 
in the lower part. The substratum to a depth of about 60 
inches is mottled. In sequence downward, it is grayish 
brown loam, grayish brown clay loam, and dark grayish 
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brown clay loam. In some places the soil is somewhat 
poorly drained, and in a few places it is slightly saline or 
moderately saline. 

Included with this soil in mapping are small areas of 
the poorly drained Tonka and very poorly drained Parnell 
soils, which make up about 5 to 20 percent of the unit. 
These soils are in depressions. 

Permeability is moderately slow in the Vallers soil. 
Available water capacity is high, and runoff is slow. A 
seasonal high water table is at a depth of 1.0 to 2.5 feet. 
Tiith is good. 

Most areas are used for cultivated crops. This soil is 
suited to wheat, sunflowers, barley, flax, and grass- 
legume hay. The hazard of soil blowing is moderate. 
Reducing the wetness, controlling soil blowing, and 
maintaining good tilth are the main management con- 
cerns if cultivated crops are grown. Surface drains can 
reduce the wetness, but suitable drainage outlets com- 
monly are not available. In some drained areas salinity 
has increased. Field windbreaks, annual crop barriers, 
and a system of conservation tillage that leaves crop 
residue on the surface help to control erosion and main- 
tain or improve tilth. Conservation tillage also helps to 
provide food and nesting cover for resident and migrato- 
ry wildlife. 

If drained, this soil is suited to all of the climatically 
adapted trees and shrubs grown as windbreaks and en- 
vironmental plantings. Undrained areas, however, gener- 
ally are unsuited. The wetness is a critical limitation af- 
fecting survival, growth, and vigor. The cover of grasses 
and weeds that grows on this soil is abundant and per- 
sistent. Removing this cover within the row before the 
trees and shrubs are planted and then controlling re- 
growth of the competing vegetation increase the survival 
and growth rates of the seedlings. Strips of an annual 
cover crop between the rows help to control soil blowing 
and thus protect the seedlings from abrasion. 

This soil generally is unsuited to septic tank absorption 
fields, buildings, and camp areas because of the wet- 
ness and the moderately slow permeability. Better sites 
generally are nearby. 

The land capability classification is IIw. The productivi- 
ty index for spring wheat is 70. 


23—Hamerly-Cresbard loams, 1 to 3 percent 
slopes. These deep, nearly level soils are on glacial till 
plains. The somewhat poorly drained, highly calcareous 
Hamerly soil is on the lower toe slopes. The moderately 
well drained, alkali (sodic) Cresbard soil is on the upper 
toe slopes. Slope length is medium. Individual areas 
range from about 5 to more than 600 acres. They are 
about 45 to 55 percent Hamerly soil and 40 to 50 per- 
cent Cresbard soil. The two soils occur as areas so 
intricately mixed or so small that mapping them sepa- 
rately is not practical. 

Typically, the Hamerly soil has a surface layer of black 
loam about 6 inches thick. The next layer is very dark 
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grayish brown loam about 10 inches thick. The subsoil is 
dark grayish brown loam about 12 inches thick. The 
substratum to a depth of about 60 inches is mottled clay 
loam. It is olive brown in the upper part and dark grayish 
brown in the lower part. In places the soil is poorly 
drained. 

Typically, the Cresbard soil has a surface layer of 
black loam about 6 inches thick. The subsurface layer is 
very dark gray loam about 1 inch thick. The subsoil is 
clay loam about 29 inches thick. In sequence downward, 
it is very dark grayish brown, dark grayish brown, grayish 
brown, and light brownish gray. The substratum to a 
depth of about 60 inches is grayish brown clay loam. In 
places the surface layer is silt loam. 

Included with these soils in mapping are small areas of 
the moderately well drained Svea soils, the poorly 
drained Tonka soils, and the very poorly drained Parnell 
soils. These included soils make up about 5 to 10 per- 
cent of the unit. Svea soils do not have an alkali (sodic) 
layer. They are in the same landscape position as the 
Cresbard soil. Parnell and Tonka soils are in depres- 
sions. They have a layer of clay accumulation in the 
subsoil. Also, Tonka soils have a light colored subsur- 
face layer. 

Permeability is moderately slow in the Hamerly soil 
and slow in the Cresbard soil. Available water capacity is 
high in the Hamerly soil and moderate in the Cresbard 
soil. Runoff is slow on both soils. A seasonal high water 
table is at a depth of 2 to 4 feet in the Hamerly soil. Tilth 
is good in the Hamerly soil. The surface of the Cresbard 
soil is hard and crusted when dry and dispersed when 
wet. The compact subsoil of the Cresbard soil restricts 
the rooting of plants. 

Most areas are used for cultivated crops. These soils 
are suited to wheat, sunflowers, flax, barley, and grass- 
legume hay. The hazard of water erosion is slight on 
both soils. The hazard of soil blowing is moderate on the 
Hamerly soil. Maintaining good tilth and controlling ero- 
sion are the main management concerns if cultivated 
crops are grown. A system of conservation tillage that 
leaves crop residue on the surface, annual crop barriers, 
and a cropping sequence that includes grass-legume hay 
help to control erosion and maintain or improve tilth. 
Conservation tillage also helps to provide food and nest- 
ing cover for resident and migratory wildlife. 

The Hamerly soil is suited to all of the climatically 
adapted trees and shrubs grown as windbreaks and en- 
vironmental plantings. No critical limitations affect surviv- 
al or growth. The Cresbard soil is suited to many of the 
climatically adapted trees and shrubs. Removing weeds 
and grasses within the row before the trees and shrubs 
are planted and then controlling regrowth of the compet- 
ing vegetation increase the survival and growth rates of 
the seedlings. Individual trees and shrubs grown on the 
Cresbard soil vary in height, density, and vigor because 
the compact subsoil restricts root development and the 
available water capacity is reduced by the salts in the 
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soil. Strips of an annual cover crop between the rows 
help to control soil blowing and thus protect the seed- 
lings from abrasion. 

These soils are suited to septic tank absorption fields, 
buildings, and camp areas. The moderately slow perme- 
ability of the Hamerly soil and the slow permeability of 
the Cresbard soil are limitations on sites for septic tank 
absorption fields. They can be overcome by enlarging 
the absorption field. The seasonal high water table in the 
Hamerly soil also is a limitation. A mound system helps 
to overcome this limitation. The shrink-swell potential of 
both soils is a limitation on sites for buildings. It can be 
overcome by installing a surface and foundation drainage 
system and by reinforcing footings and foundation walls. 
A drainage system also helps to prevent seepage into 
basements and reduces the wetness of campsites in 
areas of the Hamerly soil. 

The land capability classification is ile. The productivity 
index for spring wheat is 80. 


24—Svea-Cresbard loams, 1 to 3 percent slopes. 
These deep, nearly level, moderately well drained soils 
are on glacial till plains. The Svea soil is on the upper 
foot slopes. The alkali (sodic) Cresbard soil is on the 
lower foot slopes. Slope length is medium. Individual 
areas range from about 5 to 170 acres in size. They are 
about 40 to 55 percent Svea soil and 35 to 45 percent 
Cresbard soil. The two soils occur as areas so intricately 
mixed or so small that mapping them separately is not 
practical. 

Typically, the Svea soil has a surface layer of black 
loam about 8 inches thick. The subsoil is loam about 32 
inches thick. It is very dark grayish brown in the upper 
part, light yellowish brown in the next part, and light olive 
brown and mottled in the lower part. The substratum to a 
depth of about 60 inches is olive brown, mottled clay 
loam. In places the dark color of the surface layer ex- 
tends only to a depth of 8 to 16 inches. 

Typically, the Cresbard soil has a surface layer of 
black loam about 6 inches thick. The subsurface layer is 
very dark gray loam about 1 inch thick. The subsoil is 
clay loam about 29 inches thick. In sequence downward, 
it is very dark grayish brown, dark grayish brown, grayish 
brown, and light brownish gray. The substratum to a 
depth of about 60 inches is grayish brown clay loam. 

Included with these soils in mapping are small areas of 
the somewhat poorly drained Hamerly soils, the poorly 
drained Tonka and Vallers soils, and the very poorly 
drained Parnell soils. These included soils make up 
about 5 to 20 percent of the unit. They are lower on the 
landscape than the Cresbard and Svea soils. Hamerly 
and Vallers soils have a layer of lime accumulation within 
16 inches of the surface. They are on toe slopes. Parnell 
and Tonka soils are in depressions. They have a layer of 
clay accumulation in the subsoil. Also, Tonka soils have 
a light colored subsurface layer. 
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Permeability is moderately slow in the Svea soil and 
slow in the Cresbard soil. Available water capacity is 
high in the Svea soil and moderate in the Cresbard soil. 
Runoff is slow on both soils. A seasonal high water table 
is at a depth of 4 to 6 feet in the Svea soil. Tilth is good 
in the Svea soil. The surface of the Cresbard soil is hard 
and crusted when dry and dispersed when wet. The 
compact subsoil of the Cresbard soil restricts the rooting 
of plants. 

Most areas are used for cultivated crops. These soils 
are suited to wheat, sunflowers, flax, barley, and grass- 
legume hay. The hazards of water erosion and soil blow- 
ing are slight. Maintaining good tilth and controlling ero- 
sion are the main management concerns if cultivated 
crops are grown. A system of conservation tillage that 
leaves crop residue on the surface, annual crop barriers, 
and a cropping sequence that includes grass-legume hay 
help to control erosion and maintain or improve tilth. 
Conservation tillage also helps to provide food and nest- 
ing cover for resident and migratory wildlife. 

The Svea soil is suited to all of the climatically adapt- 
ed trees and shrubs grown as windbreaks and environ- 
menta! plantings. No critical limitations affect survival or 
growth. The Cresbard soil is suited to many of the cli- 
matically adapted trees and shrubs. Removing weeds 
and grasses within the row before the trees and shrubs 
are planted and then controlling regrowth of the compet- 
ing vegetation increase the survival and growth rates of 
the seedlings. Individual trees and shrubs grown on the 
Cresbard soil vary in height, density, and vigor because 
the compact subsoil restricts root development and the 
available water capacity is reduced by the salts in the 
soil. 

These soils are suited to septic tank absorption fields, 
buildings, and camp areas. The moderately slow perme- 
ability of the Svea soil and the slow permeability of the 
Cresbard soil are limitations on sites for septic tank ab- 
sorption fields. They can be overcome by enlarging the 
absorption field. The seasonal high water table in the 
Svea soil also is a limitation. A mound system helps to 
overcome this limitation. The shrink-swell potential of 
both soils is a limitation on sites for buildings. It can be 
overcome by installing a surface and foundation drainage 
system and by reinforcing footings and foundation wails. 
The drainage system also helps to prevent seepage into 
basements in the Svea soil. 

The land capability classification is Ils. The productivity 
index for spring wheat is 80. 


24B—Barnes-Cresbard loams, 3 to 6 percent 

slopes. These deep, undulating soils are on glacial till 
plains. The well drained Barnes soil is on the upper side 
slopes. The moderately well drained, alkali (sodic) Cres- 
bard soil is on the lower side slopes. Slope length is 
medium. Individual areas range from about 5 to 120 
acres. They are about 50 to 65 percent Barnes soil and 
30 to 40 percent Cresbard soil. The two soils occur as 
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areas so intricately mixed or so small that mapping them 
separately is not practical. : 

Typically, the Barnes soil has a surface layer of black 
loam about 9 inches thick. The subsoil is clay loam 
about 17 inches thick. It is very dark grayish brown in the 
upper part, dark grayish brown in the next part, and light 
olive brown in the lower part. The substratum to a depth 
of about 60 inches is mottled clay loam. It is grayish 
brown in the upper part, dark grayish brown in the next 
part, and grayish brown in the lower part. In some places 
the surface layer and subsoil are thinner and lighter 
colored. In other places the dark color of the surface 
layer extends to a depth of more than 16 inches. 

Typically, the Cresbard soil has a surface layer of 
black loam about 6 inches thick. The subsoil is about 29 
inches thick. In sequence downward, it is very dark gray- 
ish brown clay loam, very dark gray clay, dark brown clay 
loam, and light olive brown loam. The substratum to a 
depth of about 60 inches is light olive brown clay loam. 

included with these soils in mapping are small areas of 
the somewhat poorly drained Hamerly soils, the poorly 
drained Tonka and Vallers soils, and the very poorly 
drained Parnell soils. These included soils make up 
about 5 to 15 percent of the unit. They are lower on the 
landscape than the Barnes and Cresbard soils. Hamerly 
and Vallers soils have a layer of lime accumulation within 
16 inches of the surface. They are on toe slopes. Parnell 
and Tonka soils are in depressions. They have a layer of 
clay accumulation in the subsoil. Also, Tonka soils have 
a light colored subsurface layer. 

Permeability is moderately slow in the Barnes soil and 
slow in the Cresbard soil. Available water capacity is 
high in the Barnes soil and moderate in the Cresbard 
soil. Runoff is medium on both soils. Tilth is good in the 
Barnes soil. The surface of the Cresbard soil is hard and 
crusted when dry and dispersed when wet. The compact 
Subsoil of the Cresbard soil restricts the rooting of 
plants. 

Most areas are used for cultivated crops. These soils 
are suited to wheat, sunflowers, flax, barley, and grass- 
legume hay. The hazard of water erosion is moderate, 
and the hazard of soil blowing is slight. Maintaining good 
tilth and controlling erosion are the main management 
concerns if cultivated crops are grown. Grassed water- 
ways in areas where runoff concentrates, a system of 
conservation tillage that leaves crop residue on the sur- 
face, annual crop barriers, and a cropping sequence that 
includes grass-legume hay help to control erosion and 
maintain or improve tilth. Conservation tillage and 
grassed waterways also help to provide food and nesting 
cover for resident and migratory wildlife. 

The Barnes soil is suited to nearly all of the climatical- 
ly adapted trees and shrubs grown as windbreaks and 
environmental plantings. The Cresbard soil is suited to 
many of the climatically adapted trees and shrubs. Re- 
moving weeds and grasses within the row before the 
trees and shrubs are planted and then controlling re- 
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growth of the competing vegetation increase the survival 
and growth rates of the seedlings. Individual trees and 
shrubs grown on the Cresbard soil vary in height, densi- 
ty, and vigor because the compact subsoil restricts root 
development and the available water capacity is reduced 
by the salts in the soil. 

These soils are suited to septic tank absorption fields, 
buildings, and camp areas. The moderately slow perme- 
ability of the Barnes soil and the slow permeability of the 
Cresbard soil are limitations on sites for septic tank ab- 
sorption fields. They can be overcome by enlarging the 
absorption field. The shrink-swell potential of both soils 
is a limitation on sites for buildings. It can be overcome 
by installing a surface and foundation drainage system 
and by reinforcing footings and foundation walls. 

The land capability classification is Hle. The productivi- 
ty index for spring wheat is 75. 


26—Vallers-Parnell-Tonka complex, 0 to 3 percent 
slopes. These deep, level and nearly level soils are on 
glacial till plains. The poorly drained, nearly level, highly 
calcareous Vallers soil surrounds depressions. The very 
poorly drained, level Parnell soil is in deep depressions. 
The poorly drained, level Tonka soil is in shallow depres- 
sions. The Tonka and Parnell soils are commonly 
ponded. Slopes are short. Individual areas range from 
about 5 to 200 acres. They are about 50 to 60 percent 
Vallers soil, 15 to 35 percent Parnell soil, and 10 to 25 
percent Tonka soil. The three soils occur as areas so 
intricately mixed or so small that mapping them sepa- 
rately is not practical. 

Typically, the Vallers soil has a surface soil of black 
loam about 22 inches thick. The next layer is dark gray, 
mottled clay loam about 9 inches thick. The subsoil is 
clive gray loam about 10 inches thick. The substratum to 
a depth of about 60 inches is olive, mottled clay loam. In 
some places the soil is moderately saline. In other 
places it is somewhat poorly drained. 

Typically, the Parnell soil has a surface soil of black 
silty clay loam about 11 inches thick. The subsoil is 
black silty clay about 21 inches thick. The substratum to 
a depth of about 60 inches is olive gray and mottled. It is 
silty clay in the upper part and laminated silty clay and 
silty clay loam in the lower part. 

Typically, the Tonka soil has a surface layer of black 
silt loam about 9 inches thick. The subsurface layer is 
dark gray, mottled loam about 7 inches thick. The sub- 
soil is about 24 inches thick. It is very dark gray, mottled 
silty clay loam in the upper part, dark grayish brown silty 
clay loam in the next part, and grayish brown, mottled 
clay loam in the lower part. The substratum to a depth of 
about 60 inches is mottled loam. It is grayish brown in 
the upper part and light olive brown in the lower part. 

Included with these soils in mapping are small areas of 
the moderately well drained Svea and poorly drained 
Ojata soils, which make up about 5 percent of the unit. 
Svea soils are dark to a depth of more than 16 inches. 


Ramsey County, North Dakota 


They are on the lower foot slopes. Ojata soils are strong- 
ly saline. They are in the same landscape position as the 
Vallers soil. 

Permeability is moderately slow in the Vallers soil and 
slow in the Parnell and Tonka soils. Available water 
capacity is high in all three soils. Runoff is slow on the 
Vallers soil and ponded on the Parnell and Tonka soils. 
A seasonal high water table is at a depth of 1.0 to 2.5 
feet in the Vallers soil, is 2.0 feet above to 2.0 feet 
below the surface of the Parnell soil, and is 0.5 foot 
above to 1.0 foot below the surface of the Tonka soil. 
Tilth is good in the Tonka and Vallers soils and fair in the 
Parnell soil. 

Most areas are used for cultivated crops, hay, or wet- 
land wildlife habitat. These soils are suited to wheat, 
sunflowers, flax, barley, and grass-legume hay. Wetness, 
however, is a limitation. The hazard of soil blowing is 
moderate on the Vallers soil. The hazard of water ero- 
sion is slight on all three soils. Wetness and soil blowing 
are the main management concerns if cultivated crops 
are grown. A surface drainage system can reduce the 
wetness, but suitable drainage outlets commonly are not 
available. In some drained areas salinity has increased. 
In undrained areas crops are planted and harvested in 
about 2 years out of 10 on the Parnell soil and in about 
5 to 7 years out of 10 on the Tonka soil. Crops are 
planted and harvested in most years on the Vallers soil. 
A conservation tillage system that leaves crop residue 
on the surface helps to control soil blowing. It also helps 
to provide food and cover for resident and migratory 
wildlife. 

The Tonka and Parnell soils and the ponded water 
provide breeding sites and a source of high-quality inver- 
tebrate protein for wetland wildlife. The main concern in 
managing wildlife habitat is maintaining the natural wet- 
ness and the water level. 

If drained, these soils are suited to all of the climatical- 
ly adapted trees and shrubs grown as windbreaks and 
environmental plantings. Undrained areas, however, gen- 
erally are unsuited. The wetness is a critical limitation 
affecting survival, growth, and vigor. The cover of 
grasses and weeds that grows on these soils is abun- 
dant and persistent. Removing this cover within the row 
before the trees and shrubs are planted and then con- 
trolling regrowth of the competing vegetation increase 
the survival and growth rates of the seedlings. Strips of 
an annual cover crop between the rows help to contro! 
soil blowing and thus protect the seedlings from abra- 
sion. 

These soils generally are unsuited to septic tank ab- 
sorption fields, buildings, and camp areas because of the 
wetness and the ponding. Better sites generally are 
nearby. 

The land capability classification is Hw. The productivi- 
ty index for spring wheat ranges from 50 to 80, depend- 
ing on the degree of drainage. 
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28C—Zell-Maddock complex, 3 to 9 percent slopes. 
These deep, undulating and gently rolling, well drained 
soils are on kames, eskers, and moraines on glacial till 
plains. Slope length is medium. Individual areas range 
from about 5 to 70 acres. They are about 25 to 60 
percent Zell soil and 15 to 60 percent Maddock soil. The 
two soils occur as areas so intricately mixed or so small 
that mapping them separately is not practical. 

Typically, the Zell soil has a surface layer of black 
loam about 6 inches thick. The subsoil is silt loam about 
10 inches thick. It is very dark grayish brown in the upper 
part and olive brown in the lower part. The substratum to 
a depth of about 60 inches is olive brown. It is silt loam 
in the upper part and laminated silt loam and very fine 
sandy loam in the lower part. In some places the surface 
layer is thin and moderately eroded. In other places the 
surface layer and subsoil are thicker and darker. 

Typically, the Maddock soil has a surface layer of very 
dark gray fine sandy loam about 7 inches thick. The next 
layer is dark grayish brown loamy fine sand about 5 
inches thick. The substratum to a depth of about 60 
inches is fine sand. lt is dark brown in the upper part and 
dark grayish brown and mottled in the lower part. In 
places the surface layer is thinner and eroded. 

Included with these soils in mapping are small areas of 
the moderately well drained Embden soils, the well 
drained Esmond soils, and the excessively drained Sioux 
soils. These included soils make up about 10 to 30 
percent of the unit. Embden soils have a subsoil and are 
in swales. Esmond and Sioux are on summits and shoul- 
der slopes. Esmond soils have a sandy substratum. 
Sioux soils have a very gravelly sand substratum. Also 
included are some areas where the slope is more than 9 
percent. 

Permeability is moderate in the Zell soil and rapid in 
the Maddock soil. Available water capacity is high in the 
Zell soil and low in the Maddock soil. Runoff is medium 
on both soils. Tilth is good. 

Most areas are used for cultivated crops. These soils 
are suited to wheat, sunflowers, flax, barley, and grass- 
legume hay. The hazard of water erosion is severe. The 
hazard of soil blowing is severe on the Maddock soil and 
moderate on the Zell soil. Maintaining good tilth and 
controlling erosion are the main management concerns if 
cultivated crops are grown. Grassed waterways in areas 
where runoff concentrates, a system of conservation till- 
age that leaves crop residue on the surface, and a crop- 
ping sequence that includes grass-legume hay help to 
control erosion and maintain or improve tilth. Conserva- 
tion tillage and grassed waterways also help to provide 
food and nesting cover for resident and migratory wild- 
life. 

The Zell soil is suited only to the most drought toler- 
ant, climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. Optimum 
growth, survival, and vigor are unlikely. The Maddock soil 
is suited to many of the climatically adapted trees and 
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shrubs. lt is somewhat droughty, however, and moisture 
stress is common, particularly during periods when the 
trees and shrubs are becoming established. Irrigation or 
other means of providing supplemental water during the 
establishment period help to ensure survival of seed- 
lings. Little benefit is derived from fallowing the Maddock 
soil the season prior to planting because of the limited 
available water capacity. Removing grasses and weeds 
within the row before the trees and shrubs are planted 
and then controlling regrowth of the competing vegeta- 
tion increase the survival and growth rates of the seed- 
lings. Strips of an annual cover crop between the rows 
help to control soil blowing and thus protect the seed- 
lings from abrasion. 

These soils are suited to buildings and camp areas. 
The Zell soil is suited to septic tank absorption fields, but 
the Maddock soil is poorly suited. The moderate perme- 
ability of the Zell soil is a limitation on sites for septic 
tank absorption fields. It can be overcome by enlarging 
the absorption field. Because of the rapid permeability, 
the Maddock soil readily absorbs but does not adequate- 
ly filter the effluent in septic tank absorption fields. The 
poor filtering capacity may result in the pollution of 
ground water. A mound system helps to overcome this 
limitation. In areas of the Maddock soil, the sides of 
shallow excavations, such as those for basement walls, 
tend to cave in unless they are shored. 

The land capability classification is Ille. The productivi- 
ty index for spring wheat is 45. 


30—Embden loam, 0 to 3 percent slopes. This 
deep, level and nearly level, moderately well drained soil 
is in swales on glacial lake plains. Slopes are long. 
Individual areas range from about 5 to 70 acres. 

Typically, the surface soil is loam about 19 inches 
thick. It is black in the upper part and very dark gray in 
the lower part. The subsoil is fine sandy loam about 29 
inches thick. It is very dark grayish brown in the upper 
part, dark brown and mottled in the next part, and olive 
brown and mottled in the lower part. The substratum to a 
depth of about 60 inches is olive brown, mottled loamy 
fine sand. In places the soil is silt loam throughout. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Glyndon and Wyrene and 
moderately well drained Overly soils, which make up 
about 15 to 30 percent of the unit. Glyndon and Wyrene 
soils have a layer of lime accumulation within 16 inches 
of the surface. They are lower on the landscape than the 
Embden soil. Overly soils contain more silt and clay 
throughout than the Embden soil. They are in the same 
landscape position as the Embden soil. 

Permeability is moderately rapid in the Embden soil. 
Available water capacity is moderate, and runoff is slow. 
A seasonal high water table is at a depth of 4 to 6 feet. 
Tilth is good. 

Most areas are used for cultivated crops. This soil is 
suited to wheat, sunflowers, barley, flax, and grass- 
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legume hay. The hazards of water erosion and soil blow- 
ing are slight. Maintaining good tilth and controlling ero- 
sion are the main management concerns if cultivated 
crops are grown. A system of conservation tillage that 
leaves crop residue on the surface, annual crop barriers, 
and a cropping sequence that includes grass-lequme hay 
help to control erosion and maintain or improve tilth. 
Conservation tillage also helps to provide food and nest- 
ing cover for resident and migratory wildlife. 

This soil is suited to all of the climatically adapted 
trees and shrubs grown as windbreaks and environmen- 
tal plantings (fig. 8). No critical limitations affect survival 
or growth. Removing grasses and weeds within the row 
before the trees and shrubs are planted and then con- 
trolling regrowth of the competing vegetation increase 
the survival and growth rates of the seedlings. 

This soil is suited to septic tank absorption fields, 
buildings, and camp areas. The seasonal high water 
table is a limitation on sites for septic tank absorption 
fields. A mound system heips to overcome this limitation. 
The seasonal high water table also is a limitation on 
sites for buildings with basements. It can be overcome 
by installing a surface and foundation drainage system. 
The sides of shallow excavations, such as those for 
basement wails, tend to cave in unless they are shored. 

The land capability classification is lle. The productivity 
index for spring wheat is 80. 


31—Svea loam, 1 to 3 percent slopes. This deep, 
nearly level, moderately well drained soil is on broad 
flats on glacia! till plains smoothed by water action. 
Slopes are long. Individual areas range from about 5 to 
320 acres. 

Typically, the surface layer is black loam about 9 
inches thick. The subsoil is about 27 inches thick. In 
sequence downward, it is very dark brown loam, very 
dark grayish brown loam, very dark grayish brown gravel- 
ly loam, and grayish brown, mottled clay loam. The sub- 
stratum to a depth of about 60 inches is grayish brown, 
mottled clay loam. In some places the substratum has a 
thin gravelly layer. In other places the dark color of the 
surface layer extends only to a depth of 8 to 16 inches. 

Included with this soil in mapping are small areas of 
the poorly drained Vallers soils, the somewhat poorly 
drained Hamerly soils, and the moderately well drained 
Cresbard soils. These included soils make up about 15 
to 25 percent of the unit. Hamerly and Vallers soils have 
a layer of lime accumulation within 16 inches of the 
surface. They are on toe slopes below the Svea soils. 
Cresbard soils have an alkali (sodic) layer. They are in 
landscape positions similar to those of the Svea soil. 

Permeability is moderately slow in the Svea soil. Avail- 
able water capacity is high, and runoff is slow. A season- 
al high water table is at a depth of 4 to 6 feet. Tilth is 
good. 

Most areas are used for cultivated crops. This soil is 
suited to wheat, sunflowers, barley, flax, and grass- 
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Figure 8.—A multirow windbreak in an area of Embden loam, 0 to 3 percent slopes. 


legume hay. The hazard of water erosion is moderate, 
and the hazard of soil blowing is slight. Maintaining good 
tilth and controlling erosion are the main management 
concerns if cultivated crops are grown. A system of con- 
servation tillage that leaves crop residue on the surface, 
annual crop barriers, and a cropping sequence that in- 
cludes grass-legume hay help to control erosion and 
maintain or improve tilth. Conservation tillage also helps 
to provide food and cover for resident and migratory 
wildlife. 


This soil is suited to all of the climatically adapted 
trees and shrubs grown as windbreaks and environmen- 
tal plantings. No critical limitations affect survival or 
growth. Removing grasses and weeds within the row 
before the trees and shrubs are planted and then con- 
trolling regrowth of the competing vegetation increase 
the survival and growth rates of the seedlings. 

This soil is suited to septic tank absorption fields, 
buildings, and camp areas. The moderately slow perme- 
ability is a limitation on sites for septic tank absorption 
fields. It can be overcome by enlarging the absorption 
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field. The seasonal high water table also is a limitation. A 
mound system helps to overcome this limitation. The 
shrink-swell potential is a limitation on sites for buildings. 
It can be overcome by installing a surface and founda- 
tion drainage system and by reinforcing footings and 
basement walls. The drainage system also helps to pre- 
vent seepage into basements. 

The land capability classification is lic. The productivity 
index for spring wheat is 90. 


32—Glyndon silt loam, 0 to 3 percent slopes. This 
deep, leve! and nearly level, somewhat poorly drained, 
highly calcareous soil is in swales on glacial lake plains. 
Slopes are long. Individual areas range from about 5 to 
130 acres. 

Typically, the surface layer is very dark gray silt loam 
about 8 inches thick. The subsoil is silt loam about 22 
inches thick. It is dark grayish brown in the upper part 
and grayish brown in the lower part. The substratum to a 
depth of about 60 inches is light olive brown and mot- 
tled. it is silt loam in the upper part and silty clay loam in 
the lower part. In places the soil contains more clay. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Hamerly and moderately 
well drained Aberdeen and Embden soils, which make 
up about 10 to 25 percent of the unit. Hamerly soils have 
a loam surface layer and substratum. They are in the 
same landscape position as the Glyndon soil. Embden 
soils lack a layer of lime accumulation within 16 inches 
of the surface. They are on low rises and ridges above 
the Glyndon soil. Aberdeen soils have an alkali (sodic) 
layer. They are higher on the landscape than the Glyn- 
don soil. 

Permeability is moderately rapid in the Glyndon soil. 
Available water capacity is high, and runoff is slow. A 
seasonal high water table is at a depth of 2.5 to 6.0 feet. 
Tilth is good. 

Most areas are used for cultivated crops. This soil is 
suited to wheat, sunflowers, barley, flax, and grass- 
legume hay. The hazard of water erosion is slight, and 
the hazard of soil blowing is moderate. Maintaining good 
tilth and controlling erosion are the main management 
concerns if cultivated crops are grown. A system of con- 
servation tillage that leaves crop residue on the surface, 
annual crop barriers, and a cropping sequence that in- 
cludes grass-legume hay help to control erosion and 
maintain or improve tilth. Conservation tillage also helps 
to provide food and cover for resident and migratory 
wildlife. 

This soil is suited to all of the climatically adapted 
trees and shrubs grown as windbreaks and environmen- 
tal plantings. No critical limitations affect survival or 
growth. Removing grasses and weeds within the row 
before the trees and shrubs are planted and then con- 
trolling regrowth of the competing vegetation increase 
the survival and growth rates of the seedlings. Strips of 
an annual cover crop between the rows help to control 
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soil blowing and thus protect the seedlings from abra- 
sion. 

This soil is suited to septic tank absorption fields, 
buildings, and camp areas. The seasonal high water 
table is a limitation on sites for septic tank absorption 
fields. A mound system helps to overcome this limitation. 
The seasonal high water table also is a limitation on 
sites for buildings with basements. It can be overcome 
by installing a surface and foundation drainage system. 

The land capability classification is lle. The productivity 
index for spring wheat is 95. 


34—Aberdeen silt loam. This deep, level, moderately 
well drained, alkali (sodic) soil is on broad swells on 
glacial lake plains. Slopes are long. Individual areas range 
from about 5 to 230 acres. 

Typically, the surface layer is black silt loam about 7 
inches thick. The subsoil is about 24 inches thick. In 
sequence downward, it is very dark gray silty clay loam, 
very dark grayish brown silty clay, dark grayish brown 
silty clay loam, and grayish brown silty clay loam. The 
substratum to a depth of about 60 inches is silty clay 
loam. It is light olive brown and mottled in the upper part 
and grayish brown and light olive brown in the lower 
part. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Bearden soils, the poorly 
drained Colvin and Hegne soils, and the moderately well 
drained Overly soils. These included soils make up about 
10 to 30 percent of the unit. They do not have an alkali 
(sodic) layer. Bearden, Colvin, and Hegne soils have a 
layer of lime accumulation within 16 inches of the sur- 
face. Bearden and Overly soils are on swells, and Colvin 
and Hegne soils are in swales. 

Permeability is slow in the Aberdeen soil. Available 
water capacity is high, and runoff is slow. A seasonal 
high water table is at a depth of 4 to 6 feet. The surface 
is hard and crusted when dry and dispersed when wet. 
The compact subsoil restricts the rooting of plants. 

Most areas are used for cultivated crops. This soil is 
suited to wheat, sunflowers, barley, flax, and grass- 
legume hay. The hazards of water erosion and soil blow- 
ing are slight. Maintaining good tilth and controlling ero- 
sion are the main management concerns if cultivated 
crops are grown. A system of conservation tillage that 
leaves crop residue on the surface, annual crop barriers, 
and a cropping sequence that includes grass-legume hay 
help to control erosion and maintain or improve tilth. 
Conservation tillage also helps to provide food and cover 
for resident and migratory wildlife. 

This soil is suited to many of the climatically adapted 
trees and shrubs grown as windbreaks and environmen- 
tal plantings. Removing weeds and grasses within the 
row before the trees and shrubs are planted and then 
controlling regrowth of the competing vegetation in- 
crease the survival and growth rates of the seedlings. 
Individual trees and shrubs grown on this soil vary in 
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height, density, and vigor because the compact subsoil 
restricts root development and the available water ca- 
pacity is reduced by the salts in the soil. 

This soil is suited to septic tank absorption fields, 
buildings, and camp areas. The slow permeability is a 
limitation on sites for septic tank absorption fields. It can 
be overcome by enlarging the absorption field. The sea- 
sonal high water table also is a limitation. A mound 
system helps to overcome this limitation. The shrink- 
swell potential is a limitation on sites for buildings. It can 
be overcome by installing a surface and foundation 
drainage system and by reinforcing footings and base- 
ment walls. The drainage system also helps to prevent 
seepage into basements. 

The land capability classification is Ills. The productivi- 
ty index for spring wheat is 80. 


35—Overly silty clay loam, 0 to 3 percent slopes. 
This deep, level and nearly level, moderately well 
drained soil is in broad swales on glacial lake plains. 
Slopes are long. individual areas range from about 5 to 
220 acres. 

Typically, the surface layer is black silty clay loam 
about 9 inches thick. The subsoil is silty clay loam about 
24 inches thick. In sequence downward, it is black; dark 
brown and very dark grayish brown; olive brown; and 
grayish brown. The substratum to a depth of about 60 
inches is light olive brown and mottled. It is silty clay 
loam in the upper part and silty clay in the lower part. In 
places the soil contains less clay. 

Included with this soil in mapping are small areas of 
the moderately wel! drained Aberdeen and somewhat 
poorly drained Bearden and Hamerly soils, which make 
up about 10 to 30 percent of the unit. Aberdeen soils are 
in landscape positions similar to those of the Overly soil. 
They have an alkali (sodic) layer. Bearden and Hamerly 
soils have a layer of lime accumulation within 16 inches 
of the surface. They are lower on the landscape than the 
Overly soil. 

Permeability is moderately slow in the Overly soil. 
Available water capacity is high, and runoff is slow. A 
seasonal high water table is at a depth of 4 to 6 feet. 
Tilth is fair. 

Most areas are used for cultivated crops. This soil is 
suited to wheat, sunflowers, barley, flax, and grass- 
legume hay. The hazards of water erosion and soil blow- 
ing are slight. Maintaining good tilth and controlling ero- 
sion are the main management concerns if cultivated 
crops are grown. A system of conservation tillage that 
leaves crop residue on the surface, annual crop barriers, 
and a cropping sequence that includes grass-legume hay 
help to control erosion and maintain or improve tilth. 
Conservation tillage also helps to provide food and nest- 
ing cover for resident and migratory wildlife. 

This soil is suited to all of the climatically adapted 
trees and shrubs grown as windbreaks and environmen- 
tal plantings. No critical limitations affect survival or 


37 


growth. Removing grasses and weeds within the row 
before the trees and shrubs are planted and then con- 
trolling regrowth of the competing vegetation increase 
the survival and growth rates of the seedlings. 

This soil is suited to septic tank absorption fields, 
buildings, and camp areas. The moderately slow perme- 
ability is a limitation on sites for septic tank absorption 
fields. It can be overcome by enlarging the absorption 
field. The seasonal high water table also is a limitation. A 
mound system helps to overcome this limitation. The 
shrink-swell potential is a limitation on building sites. It 
can be overcome by installing a surface and foundation 
drainage system and by reinforcing footings and base- 
ment walls. 

The land capability classification is llc. The productivity 
index for spring wheat is 95. 


36—Bearden silty clay loam. This deep, level, some- 
what poorly drained, highly calcareous soil is on broad 
swells on glacial lake plains. Slopes are long. Individual 
areas range from about 5 to 350 acres. 

Typically, the surface layer is black silty clay loam 
about 9 inches thick. The next layer is very dark gray 
and dark gray silty clay loam about 9 inches thick. The 
subsoil is grayish brown, mottled silty clay loam about 8 
inches thick. The substratum to a depth of about 60 
inches is mottled. In sequence downward, it is light olive 
brown silty clay loam; olive silty clay loam; olive, gray, 
and yellowish brown, laminated silty clay loam and silty 
clay; and gray and olive, laminated silty clay and silty 
clay loam. In some places the soil is poorly drained. In 
other places the lower part of the substratum is loam. 

Included with this soil in mapping are small areas of 
the moderately well drained Aberdeen and Overly and 
poorly drained Hegne soils, which make up about 5 to 25 
percent of the unit. Aberdeen soils have an alkali (sodic) 
layer. Overly soils have a silty clay toam subsoil. Aber- 
deen and Overly soils are on swells above the Bearden 
soil. Hegne soils contain more clay than the Bearden 
soil. They are in landscape positions similar to those of 
the Bearden soil. 

Permeability is moderately slow in the Bearden soil. 
Available water capacity is high, and runoff is slow. A 
seasonal high water table is at a depth of 2 to 4 feet. 
Tilth is fair. 

Most areas are used for cultivated crops. This soil is 
suited to wheat, sunflowers, barley, flax, and grass- 
legume hay. The hazard of water erosion is slight, and 
the hazard of soil blowing is moderate. Maintaining good 
tilth and controlling erosion are the main management 
concerns if cultivated crops are grown. A system of con- 
servation tillage that leaves crop residue on the surface, 
annual crop barriers, and a cropping sequence that in- 
cludes grass-legume hay help to control erosion and 
maintain or improve tilth. Conservation tillage also helps 
to provide food and nesting cover for resident and migra- 
tory wildlife. 
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This soil is suited to all of the climatically adapted 
trees and shrubs grown as windbreaks and environmen- 
tal plantings. No critical limitations affect survival or 
growth. Removing grasses and weeds within the row 
before the trees and shrubs are planted and then con- 
trolling regrowth of the competing vegetation increase 
the survival and growth rates of the seedlings. Strips of 
an annual cover crop between the rows help to control 
soil blowing and thus protect the seedlings from abra- 
sion. 

This soil is suited to septic tank absorption fields, 
buildings, and camp areas. The moderately slow perme- 
ability is a limitation on sites for septic tank absorption 
fields. It can be overcome by enlarging the absorption 
field. The seasonal high water table also is a limitation. A 
mound system helps to overcome this limitation. The 
shrink-swell potential is a limitation on building sites. It 
can be overcome by installing a surface and foundation 
drainage system and by reinforcing footings and base- 
ment walls. A drainage system also helps to prevent 
seepage into basements and reduces the wetness of 
campsites. 

The land capability classification is lle. The productivity 
index for spring wheat is 90. 


38—Colvin silty clay loam, saline. This deep, level, 
poorly drained, highly calcareous, moderately saline soil 
is in shallow depressions on glacial lake plains and in 
glacial outwash channels. Many areas are dissected by 
meandering channels. The soil is occasionally flooded. 
Slopes are long. Individual areas range from about 5 to 
360 acres. 

Typically, the surface soil is black silty clay loam about 
11 inches thick. The subsoil is grayish brown, mottled 
silty clay loam about 27 inches thick. The substratum to 
a depth of about 60 inches is grayish brown, mottled, 
laminated silty clay loam and silt loam. In some places 
the soil is somewhat poorly drained. In other places. it 
contains more clay. 

Included with this soil in mapping are small areas of 
the moderately well drained Aberdeen and poorly 
drained Hegne soils, which make up about 5 to 10 per- 
cent of the unit. Aberdeen soils have an alkali (sodic) 
layer. They are on swells above the Colvin soil. Hegne 
soils contain more clay than the Colvin soil. They are in 
landscape positions similar to those of the Colvin soil. 

Permeability is moderately slow in the Colvin soil. 
Available water capacity is moderate, and runoff is slow. 
A seasonal high water table is within a depth of 2 feet. 
Tilth is fair. The high content of salts restricts plant 
growth. 

Most areas are used for cultivated crops. This soil is 
suited to wheat, sunflowers, barley, flax, and grass- 
legume hay. The hazard of water erosion is slight, and 
the hazard of soil blowing is moderate. Maintaining good 
tilth, reducing wetness, and controlling erosion are the 
main management concerns if cultivated crops are 
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grown. A surface drainage system can reduce the wet- 
ness, but suitable outlets commonly are not available. In 
some drained areas salinity has increased. A system of 
conservation tillage that leaves crop residue on the sur- 
face, annual crop barriers, and a cropping sequence that 
includes grass-legume hay help to contro! erosion and 
maintain or improve tilth. Conservation tillage also helps 
to provide food and nesting cover for resident and migra- 
tory wildlife. Because of the salinity, salt-tolerant crops 
should be selected for planting and summer fallow 
should be avoided. 

This soil is suited to only a few of the most salt 
tolerant, climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. Individual trees 
and shrubs vary in height, density, and vigor because the 
amount of available water is reduced by the salts in the 
soil. Reducing the evaporation rate at the surface im- 
proves seedling survival. Drying of the bare surface 
tends to move salt-laden water to the surface. Strips of 
an annual cover crop between the rows of trees and 
shrubs help to contro! soil blowing and thus protect the 
seedlings from abrasion. 

This soil generally is unsuited to septic tank absorption 
fields, buildings, and camp areas because of the moder- 
ately slow permeability and the wetness. Better sites 
generally are nearby. 

The land capability classification is Ills. The productivi- 
ty index for spring wheat is 45. 


39—Colvin silty clay loam. This deep, level, poorly 
drained, highly calcareous soil is in swales on glacial 
lake plains. Slopes are long. Individual areas range from 
about 5 to 230 acres. 

Typically, the surface soil is black silty clay loam about 
11 inches thick. The subsoil is silty clay loam about 19 
inches thick. It is gray in the upper part and light brown- 
ish gray in the lower part. The substratum to a depth of 
about 60 inches is mottled. It is olive brown silty clay 
loam in the upper part, yellowish brown silty clay loam in 
the next part, and dark grayish brown silty clay in the 
lower part. In some places the soil is somewhat poorly 
drained. In other places it contains more clay. 

Included with this soil in mapping are small areas of 
the moderately well drained Aberdeen soils, the poorly 
drained Fargo soils, and the very poorly drained Grano 
soils. These soils make up about 5 to 25 percent of the 
unit. Aberdeen soils have an alkali (sodic) layer. They 
are higher on the landscape than the Colvin soil. Fargo 
and Grano soils contain more clay than the Colvin soil. 
Also, they are lower on the landscape. 

Permeability is moderately slow in the Colvin soil. 
Available water capacity is high, and runoff is slow. A 
seasonal high water table is within a depth of 1 foot. 
Tilth is fair. 

Most areas are used for cultivated crops. This soil is 
suited to wheat, sunflowers, barley, flax, and grass- 
legume hay. The hazard of water erosion is slight, and 
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the hazard of soil blowing is moderate. Maintaining good 
tilth, controlling wetness, and controlling erosion are the 
main management concerns if cultivated crops are 
grown. A surface drainage system can reduce the wet- 
ness, but suitable outlets commonly are not available. In 
some drained areas salinity has increased. A system of 
conservation tillage that leaves crop residue on the sur- 
face, annual crop barriers, and a cropping sequence that 
includes grass-legume hay help to control erosion and 
maintain or improve tilth. Conservation tillage also helps 
to provide food and nesting cover for resident and migra- 
tory wildlife. 

If drained, this soil is suited to all of the climatically 
adapted trees and shrubs grown as windbreaks and en- 
vironmental plantings. Undrained areas, however, gener- 
ally are unsuited. The wetness is a critical limitation af- 
fecting survival, growth, and vigor. The cover of grasses 
and weeds that grows on this soil is abundant and per- 
sistent. Removing this cover within the row before the 
trees and shrubs are planted and then controlling re- 
growth of the competing vegetation increase the survival 
and growth rates of the seedlings. Strips of an annual 
cover crop between the rows help to control soil blowing 
and thus protect seedlings from abrasion. 

This soil generally is unsuited to septic tank absorption 
fields, buildings, and camp areas because of the moder- 
ately slow permeability and the wetness. Better sites 
generally are nearby. 

The land capability classification is Ilw. The productivi- 
ty index for spring wheat ranges from 50 to 70, depend- 
ing on the degree of drainage. 


40—Colvin-Aberdeen silty clay loams. These deep, 
level soils are on glacial lake plains. The poorly drained, 
highly calcareous, moderately saline Colvin soil is in 
swales. It is occasionally flooded. The moderately well 
drained, alkali (sodic) Aberdeen soil is on swells. Slopes 
are long. Individual areas range from 5 to about 200 
acres. They are about 45 to 55 percent Colvin soil and 
40 to 55 percent Aberdeen soil. The two soils occur as 
areas so intricately mixed or so small that mapping them 
separately is not practical. 

Typically, the Colvin soil has a surface layer of black 
silty clay loam about 7 inches thick. The subsoil is silty 
clay loam about 23 inches thick. It is dark gray in the 
upper part and olive gray and mottled in the lower part. 
The substratum to a depth of about 60 inches is olive, 
mottled silty clay loam. in places the soil is somewhat 
poorly drained and contains less clay. 

Typically, the Aberdeen soil has a surface layer of 
black silty clay loam about 6 inches thick. The subsoil is 
about 26 inches thick. In sequence downward, it is very 
dark gray and dark gray silty clay loam, very dark gray 
silty clay, very dark grayish brown silty clay loam, dark 
grayish brown silty clay loam, and grayish brown, mottled 
silty clay loam. The substratum to a depth of about 60 
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inches is mottled silty clay loam. It is light olive brown in 
the upper part and olive brown in the lower part. 

included with these soils in mapping are small areas of 
the somewhat poorly drained Bearden and Hamerly 
soils, which make up about 5 percent of the unit. These 
included soils have a layer of lime accumulation within 
16 inches of the surface and are on swells. 

Permeability is moderately slow in the Colvin soil and 
slow in the Aberdeen soil. Available water capacity is 
moderate in both soils. Runoff is slow. A seasonal high 
water table is within a depth of 2 feet in the Colvin soil 
and at a depth of 4 to 6 feet in the Aberdeen soil. Tilth is 
fair in the Colvin soil. The surface of the Aberdeen soil is 
hard and crusted when dry and dispersed when wet. The 
compact subsoil of the Aberdeen soil restricts the root- 
ing of plants. The content of salts in the Colvin soil 
restricts plant growth. 

Most areas are used for cultivated crops. These soils 
are suited to wheat, sunflowers, flax, barley, and grass- 
legume hay. The hazard of water erosion is slight. The 
hazard of soil blowing is moderate on the Colvin soil. 
Salinity, wetness, and erosion are the main management 
concerns if cultivated crops are grown. A surface drain- 
age system can reduce the wetness, but suitable outlets 
commonly are not available. In some drained areas salin- 
ity has increased. A system of conservation tillage that 
leaves crop residue on the surface, annual crop barriers, 
and a cropping sequence that includes grass-legume hay 
help to control erosion. Conservation tillage also helps to 
provide food and nesting cover for resident and migrato- 
ry wildlife. Because of the salinity, salt-tolerant crops 
should be selected for planting and summer fallow 
should be avoided. 

The Colvin soil is suited to only a few of the most salt 
tolerant, climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. The Aberdeen 
soil is suited to many of the climatically adapted trees 
and shrubs. Removing weeds and grasses within the row 
before the trees and shrubs are planted and then con- 
trolling regrowth of the competing vegetation increase 
the survival and growth rates of the seedlings. Individual 
trees and shrubs grown on these soils vary in height, 
density, and vigor because the compact subsoil of the 
Aberdeen soil restricts root development and because 
the available water capacity in both soils is reduced by 
the content of salts. Strips of an annual cover crop 
between the rows help to control soil blowing and thus 
protect the seedlings from abrasion. 

These soils generally are unsuited to septic tank ab- 
sorption fields, buildings, and camp areas because of the 
wetness, the flooding, and the slow permeability. Better 
sites generally are nearby. 

The land capability classification is ||. The productivi- 
ty index for spring wheat is 65. 


42—Fargo-Hegne silty clays. These deep, level, 
poorly drained soils are on glacial lake plains. The Fargo 
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soil is in swales. The highly calcareous Hegne soil is on 
swells. Both soils are subject to rare flooding. Slopes are 
long. Individual areas range from about 5 to more than 
600 acres. They are about 45 to 60 percent Fargo soil 
and 40 to 55 percent Hegne soil. The two soils occur as 
areas so intricately mixed or so small that mapping them 
separately is not practical. 

Typically, the Fargo soil has a surface layer of black 
silty clay about 7 inches thick. The subsoil is about 25 
inches thick. It is black clay in the upper part, very dark 
gray clay in the next part, and grayish brown silty clay in 
the lower part. The upper part of the substratum is olive 
gray silty clay. The lower part to a depth of about 60 
inches is olive gray, mottled silty clay loam. In places the 
substratum is clay loam. 

Typically, the Hegne soil has a surface layer of black 
silty clay about 8 inches thick. The subsoil is about 37 
inches thick. It is dark gray clay in the upper part and 
grayish brown, mottled silty clay in the lower part. The 
substratum to a depth of about 60 inches is grayish 
brown, mottled silty clay. In some places the soil con- 
tains less clay. In other places the substratum is clay 
loam. 

Included with these soils in mapping are small areas of 
the somewhat poorly drained Bearden and Hamerly 
soils, which make up about 5 percent of the unit. These 
included soils have a layer of lime accumulation within 
16 inches of the surface. Also, they contain less clay 
than the Fargo and Hegne soils. They are on swells. 

Permeability is slow in the Fargo soil and very slow in 
the Hegne soil. Available water capacity is high in both 
soils, and runoff is slow. A seasonal high water table is 
within a depth of 3.0 feet in the Fargo soil and at a 
depth of 1.0 to 2.5 feet in the Hegne soil. Tilth is poor in 
both soils. 

Most areas are used for cultivated crops. These soils 
are suited to wheat, oats, flax, barley, and grass-legume 
hay. The hazard of water erosion is slight. The hazard of 
soil blowing is moderate. Maintaining good tilth, control- 
ling wetness, and controlling erosion are the main man- 
agement concerns if cultivated crops are grown. Most 
areas are drained by coulees or drains, but adequate 
drainage outlets are commonly not available. In some 
drained areas salinity has increased. A system of conser- 
vation tillage that leaves crop residue on the surface, 
annual crop barriers, and a cropping sequence that in- 
cludes grass-legume hay help to contro! erosion and 
maintain or improve tilth. Conservation tillage also heips 
to provide food and nesting cover for resident and migra- 
tory wildlife. 

If drained, these soils are suited to all of the climatical- 
ly adapted trees and shrubs grown as windbreaks and 
environmental plantings. Undrained areas, however, gen- 
erally are unsuited. The wetness is a critical limitation 
affecting survival, growth, and vigor. The cover of 
grasses and weeds that grows on these soils is abun- 
dant and persistent. Removing this cover within the row 
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before the trees and shrubs are planted and then con- 
trolling regrowth of the competing vegetation increase 
the survival and growth rates of the seedlings. Strips of 
an annual cover crop between the rows help to control 
soil blowing and thus protect the seedlings from abra- 
sion. 

These soils generally are unsuited to septic tank ab- 
sorption fields, buildings, and camp areas because of the 
slow or very slow permeability, the flooding, and the 
wetness. Better sites generally are nearby. 

The land capability classification is llw. The productivi- 
ty index for spring wheat is 85. 


44—Hegne silty clay, saline. This deep, level, poorly 
drained, highly calcareous, moderately saline soil is on 
swells on glacial lake plains. It is subject to rare flooding. 
Slopes are long. Individual areas range from about 5 to 
600 acres. 

Typically, the surface soil is silty clay about 15 inches 
thick. It is black in the upper part and mottled black and 
very dark gray in the lower part. The subsoil is dark gray 
silty clay about 6 inches thick. The substratum to a depth 
of about 60 inches is mottled silty clay. It is dark gray 
and dark grayish brown in the upper part and light 
brownish gray in the lower part. In places the soil is 
slightly saline or strongly saline. 

Included with this soil in mapping are small areas of 
the very poorly drained Grano soils, which make up 
about 5 percent of the unit. These soils are in depres- 
sions and swales below the Hegne soil. 

Permeability is very slow in the Hegne soil. Available 
water capacity is moderate, and runoff is slow to 
ponded. A seasonal high water table is 1.0 foot above 
the surface to 2.5 feet below. Tilth is poor. The high 
content of salts restricts plant growth. 

Most areas are used for cultivated crops. This soil is 
suited to wheat, sunflowers, barley, flax, and grass- 
legume hay. The hazard of water erosion is slight, and 
the hazard of soil blowing is moderate. Salinity, wetness, 
and erosion are the main management concerns if culti- 
vated crops are grown. Surface drains can reduce the 
wetness, but suitable drainage outlets commonly are not 
available. In some drained areas salinity has increased. 
A system of conservation tillage that leaves crop residue 
on the surface, annual crop barriers, and a cropping 
sequence that includes grass-legume hay help to control 
erosion and maintain or improve tilth. Conservation till- 
age also helps to provide food and nesting cover for 
resident and migratory wildlife. Because of the salinity, 
salt-tolerant crops should be selected for planting and 
summer fallow should be avoided. 

This soil is suited to only a few of the most salt- 
tolerant, climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. Individual trees 
and shrubs vary in height, density, and vigor because the 
amount of available water is reduced by the salts in the 
soil. Reducing the evaporation rate at the surface im- 
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proves seedling survival. Drying of the bare surface 
tends to move salt-laden water to the surface. Strips of 
an annual cover crop between the rows of trees and 
shrubs help to control soil blowing and thus protect the 
seedlings from abrasion. 

This soil generally is unsuited to septic tank absorption 
fields, buildings, and camp areas because of the very 
slow permeability, the flooding, and the wetness. Better 
sites generally are nearby. 

The land capability classification is ||. The productivi- 
ty index for spring wheat is 55. 


45—Hegne silty clay. This deep, level, poorly drained, 
highly calcareous soil is on swells on glacial lake plains. 
It is subject to rare flooding. Stopes are long. Individual 
areas range from about 5 to more than 600 acres. 

Typically, the surface layer is black silty clay about 8 
inches thick. The subsoil is about 37 inches thick. It is 
dark gray clay in the upper part and grayish brown, 
mottled silty clay in the lower part. The substratum to a 
depth of about 60 inches is grayish brown, mottled silty 
clay. In places the soil is slightly saline. 

included with this soil in mapping are small areas of 
the poorly drained Fargo and very poorly drained Grano 
soils, which make up about 5 to 20 percent of the unit. 
Fargo soils are in swales below the Hegne soil. Grano 
soils are in depressions. 

Permeability is very slow in the Hegne soil. Available 
water capacity is moderate, and runoff is slow. A sea- 
sonal high water table is at a depth of 1.0 to 2.5 feet. 
Tilth is poor. 

Most areas are used for cultivated crops. This soil is 
suited to wheat, sunflowers, barley, flax, and grass- 
legume hay. The hazard of water erosion is slight. The 
hazard of soil blowing is moderate. Maintaining good 
tilth, controlling wetness, and controlling erosion are the 
main management concerns if cultivated crops are 
grown. Surface drains can reduce the wetness, but suita- 
ble drainage outlets commonly are not available. In 
some drained areas salinity has increased. A system of 
conservation tillage that leaves crop residue on the sur- 
face, annual crop barriers, and a cropping sequence that 
includes grass-legume hay help to contro! erosion and 
maintain or improve tilth. Conservation tillage also helps 
to provide food and nesting cover for resident and migra- 
tory wildlife. 

tf drained, this soil is suited to all of the climatically 
adapted trees and shrubs grown as windbreaks and en- 
vironmental plantings. Undrained areas, however, gener- 
ally are unsuited. The wetness is a critical limitation af- 
fecting survival, growth, and vigor. The cover of grasses 
and weeds that grows on this soil is abundant and per- 
sistent. Removing this cover within the row before the 
trees and shrubs are planted and then controlling re- 
growth of the competing vegetation increase the survival 
and growth rates of the seedlings. Strips of an annual 
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cover crop between the rows help to control soil blowing 
and thus protect the seedlings from abrasion. 

This soil generally is unsuited to septic tank absorption 
fields, buildings, and camp areas because of the wet- 
ness, the flooding, and the very slow permeability. Better 
sites generally are nearby. 

The land capability classification is Ilw. The productivi- 
ty index for spring wheat is 75. 


46—Aberdeen-Fargo silty clay loams. These deep, 
level soils are on glacial lake plains. The moderately well 
drained, alkali (sodic) Aberdeen soil is on swells. The 
poorly drained Fargo soil is in swales. Slopes are long. 
Individual areas range from about 5 to 250 acres. They 
are about 40 to 50 percent Aberdeen soil and 30 to 50 
percent Fargo soil. The two soils occur as areas so 
intricately mixed or so small that mapping them sepa- 
rately is not practical. 

Typically, the Aberdeen soil has a surface layer of 
black silty clay loam about 6 inches thick. The subsoil is 
about 26 inches thick. In sequence downward, it is very 
dark gray and dark gray silty clay loam, very dark gray 
silty clay, very dark grayish brown silty clay loam, dark 
grayish brown silty clay loam, and grayish brown, mottled 
silty clay loam. The substratum to a depth of about 60 
inches is mottled silty clay loam. It is light olive brown in 
the upper part and olive brown in the lower part. 

Typically, the Fargo soil has a surface layer of black 
silty clay loam about 7 inches thick. The subsoil is about 
21 inches thick. tt is black and very dark gray silty clay in 
the upper part, very dark grayish brown, mottled silty clay 
in the next part, and dark grayish brown, mottled silty 
clay loam in the lower part. The substratum to a depth of 
about 60 inches is olive, mottled, laminated silty clay and 
silty clay loam. 

Included with these soils in mapping are small areas of 
the poorly drained Colvin, Hegne, and Vallers and mod- 
erately well drained Overly soils. These included soils 
make up about 10 to 25 percent of the unit. They do not 
have an alkali (sodic) layer. Colvin, Hegne, and Vallers 
soils have a layer of lime accumulation within 16 inches 
of the surface. They are on swells between the Fargo 
and Aberdeen soils. Overly soils are on low rises or 
ridges above the Aberdeen soil. 

Permeability is slow in the Aberdeen and Fargo soils. 
Available water capacity is high, and runoff is slow. A 
seasonal high water table is at a depth of 4 to 6 feet in 
the Aberdeen soil and within a depth of 3 feet in the 
Fargo soil. Tilth is fair in the Fargo soil. The surface of 
the Aberdeen soil is hard and crusted when dry and 
dispersed when wet. The compact subsoil of the Aber- 
deen soil restricts the rooting of plants. 

Most areas are used for cultivated crops. These soils 
are suited to wheat, sunflowers, flax, barley, and grass- 
legume hay. The hazards of water erosion and soil blow- 
ing are slight. Controlling wetness in the Fargo soil, 
maintaining good tilth, and controlling erosion are the 
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main management concerns if cultivated crops are 
grown. Surface drains can reduce the wetness in the 
Fargo soil, but suitable drainage outlets commonly are 
not available. A system of conservation tillage that 
leaves crop residue on the surface, annual crop barriers, 
and a cropping sequence that includes grass-legume hay 
help to control erosion and maintain or improve tilth. 
Conservation tillage also helps to provide food and nest- 
ing cover for resident and migratory wildlife. 

The Aberdeen soil is suited to many of the climatically 
adapted trees and shrubs grown as windbreaks and en- 
vironmental plantings. Individual trees and shrubs grown 
on this soil vary in height, density, and vigor because the 
compact subsoil restricts root development and available 
water capacity is reduced by the content of salts. If 
drained, the Fargo soil is suited to all of the climatically 
adapted trees and shrubs. Undrained areas, however, 
generally are unsuited. The wetness is a critical limitation 
affecting survival, growth, and vigor. The cover of 
grasses and weeds that grows on this soil is abundant 
and persistent. Removing this cover within the row 
before the trees and shrubs are planted and then con- 
trolling regrowth of the competing vegetation increase 
the survival and growth rates of the seedlings. Strips of 
an annual cover crop between the rows help to control 
soil blowing and thus protect the seedlings from abra- 
sion. 

The Aberdeen soil is suited to septic tank absorption 
fields, buildings, and camp areas. The Fargo soil is gen- 
erally not used for these purposes. The slow permeability 
and wetness of the Aberdeen soil are limitations on sites 
for septic tank absorption fields. They can be overcome 
by installing a mound system. The shrink-swell potential 
is a problem on sites for buildings. It can be overcome 
by installing a surface and foundation drainage system 
and by reinforcing footings and foundation walls. 

The land capability classification is Ilw. The productivi- 
ty index for spring wheat is 85. 


50B—Towner sandy loam, 1 to 6 percent slopes. 
This deep, nearly level and gently sloping, moderately 
well drained soil is in swales on glacial till plains and 
lake plains. Slope length is medium. Individual areas 
range from about 5 to 200 acres. 

Typically, the surface soil is about 23 inches thick. It is 
black. It is sandy loam in the upper part and mottled, 
loamy sand in the lower part. The substratum to a depth 
of about 60 inches is mottled. It is dark grayish brown 
clay loam in the upper part, grayish brown silty clay loam 
in the next part, and light olive brown clay loam in the 
lower part. In some places the surface layer is thinner 
and eroded. In other places the surface layer and the 
upper part of the substratum are loamy coarse sand. 

Included with this soil in mapping are small areas of 
stony soils and well drained soils, which make up about 
5 percent of the unit. The well drained soils are on low 
rises and ridges. 
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Permeability is rapid in the upper part of the Towner 
soil and moderately slow in the lower part. Available 
water capacity is moderate, and runoff is slow. A sea- 
sonal high water table is at a depth of 3 to 6 feet. Tilth is 
good. 

Most areas are used for cultivated crops. This soil is 
suited to wheat, sunflowers, barley, flax, and grass- 
legume hay. The hazard of water erosion is slight, and 
the hazard of soil blowing is severe. Droughtiness and 
erosion are the main management concerns if cultivated 
crops are grown. A system of conservation tillage that 
leaves crop residue on the surface, annual crop barriers, 
and a cropping sequence that includes grass-legume hay 
help to control erosion, conserve moisture, and maintain 
or improve tilth. Conservation tillage also helps to pro- 
vide food and nesting cover for resident and migratory 
wildlife. 

This soil is suited to many of the climatically adapted 
trees and shrubs grown as windbreaks and environmen- 
tal plantings. It is somewhat droughty, however, and 
moisture stress is common, particularly during periods 
when the trees and shrubs are becoming established. 
Irrigation or other means of providing supplemental water 
during the establishment period help to ensure survival 
of seedlings. Little benefit is derived from fallowing the 
season prior to planting because of the limited available 
water capacity. Removing grasses and weeds within the 
row before the trees and shrubs are planted and then 
controlling regrowth of the competing vegetation in- 
crease the survival and growth rates of the seedlings. 
Strips of an annual cover crop between the rows help to 
control soil blowing and thus protect the seedlings from 
abrasion. 

This soil is suited to septic tank absorption fields, 
buildings, and camp areas. The moderately slow perme- 
ability is a limitation on sites for septic tank absorption 
fields. It can be overcome by enlarging the absorption 
field. The seasonal high water table also is a limitation. A 
mound system heips to overcome this limitation. The 
shrink-swell potential is a limitation on sites for buildings 
with basements. lt can be overcome by installing a sur- 
face and foundation drainage system and by reinforcing 
footings and basement walls. The drainage system also 
helps to prevent seepage into basements. The sides of 
shallow excavations, such as those for basement walls, 
tend to cave in unless they are shored. 

The land capability classification is Ille. The productivi- 
ty index for spring wheat is 60. 


52—Wyrene sandy loam, loamy substratum, 0 to 3 
percent slopes. This deep, leve! and nearly level, some- 
what poorly drained, highly calcareous soil is in broad 
swales on glacial lake plains. Slope length is medium. 
Individual areas range from about 5 to 120 acres. 

Typically, the surface soil is black sandy loam about 
10 inches thick. The subsoil is dark grayish brown sandy 
loam about 8 inches thick. The substratum to a depth of 
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about 60 inches is mottled. It is pale brown loamy sand 
in the upper part, light brownish gray gravelly sand in the 
next part, and gray, laminated loam and clay loam in the 
lower part. In some places the slope is more than 3 
percent. In other places the soil is slightly saline. In a 
few places the lower part of the substratum is gravelly 
sand. In the northeastern part of the survey area, the 
sand and gravel are mainly shale particles. 

included with this soil in mapping are small areas of 
the excessively drained Sioux soils, the somewhat ex- 
cessively drained Arvilla soils, and the somewhat poorly 
drained Hamerly soils. These soils make up about 5 to 
20 percent of the unit. Sioux and Arvilla soils have a 
higher content of gravel than the Wyrene soil. Also, they 
are higher on the landscape. Hamerly soils contain more 
silt and clay than the Wyrene soil. They are in the same 
landscape position as the Wyrene soil. 

Permeability is rapid in the upper part of the Wyrene 
soil and moderately slow in the lower part. Available 
water capacity is moderate, and runoff is slow. A sea- 
sonal high water table is at a depth of 3 to 5 feet. Tilth is 
good. 

Most areas are used for cultivated crops. This soil is 
suited to wheat, sunflowers, barley, flax, and grass- 
legume hay. The hazard of water erosion is slight, and 
the hazard of soil blowing is severe. Controlling erosion 
is the main management concern if cultivated crops are 
grown. A system of conservation tillage that leaves crop 
residue on the surface, annual crop barriers, and a crop- 
ping sequence that includes grass-legume hay help to 
control erosion. Conservation tillage also helps to pro- 
vide food and nesting cover for resident and migratory 
wildlife. 

This soil is suited to all of the climatically adapted 
trees and shrubs grown as windbreaks and environmen- 
tal plantings. No critical limitations affect survival or 
growth. Removing grasses and weeds within the row 
before the trees and shrubs are planted and then con- 
trolling regrowth of the competing vegetation increase 
the survival and growth rates of the seedlings. Strips of 
an annual cover crop between the rows help to control 
soil blowing and thus protect the seedlings from abra- 
sion. 

This soil is suited to septic tank absorption fields, 
buildings, and camp areas. Because of the rapid perme- 
ability, it readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity may result in pollution of ground water. 
The seasonal high water table also is a limitation. A 
mound system helps to overcome the seasonal high 
water table and the rapid permeability. The wetness is a 
limitation on sites for buildings with basements. It can be 
overcome by installing a surface and foundation drainage 
system. The sides of shallow excavations, such as those 
for basements walls, tend to cave in unless they are 
shored. 
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The land capability classification is tlle. The productivi- 
ty index for spring wheat is 55. 


53—Renshaw loam, 1 to 3 percent slopes. This 
deep, nearly level, somewhat excessively drained soil is 
on gentle swells on glacial outwash plains. It is shallow 
over sand and gravel. Slopes are long. Individual areas 
range from about 5 to 250 acres. 

Typically, the surface layer is black loam about 6 
inches thick. The subsoil is about 18 inches thick. In 
sequence downward, it is very dark grayish brown loam, 
dark brown loam, dark yellowish brown sandy loam, and 
brown gravelly sand. The substratum to a depth of about 
60 inches is dark yellowish brown gravelly sand. In 
places the soil is excessively drained. In the northeast- 
ern part of the survey area, the sand and gravel are 
mainly shale particles. in some areas, the soil is dark to 
a depth of more than 16 inches and the depth to sand 
and gravel is more than 20 inches. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Divide soils, which make 
up about 5 to 15 percent of the unit. These soils have a 
layer of lime accumulation within 16 inches of the sur- 
face. They are in swales. 

Permeability is moderate in the upper part of the Ren- 
shaw soil and rapid in the lower part. Available water 
capacity is low, and runoff is slow. Tilth is good. 

Most areas are used for cultivated crops. This soil is 
suited to wheat, sunflowers, barley, flax, and grass- 
legume hay. The hazards of water erosion and soil blow- 
ing are slight. Droughtiness and erosion are the main 
management concerns if cultivated crops are grown. A 
system of conservation tillage that leaves crop residue 
on the surface, annual crop barriers, and a cropping 
sequence that includes grass-legume hay help to control 
erosion, conserve moisture, and maintain or improve 
tilth. Conservation tillage also helps to provide food and 
nesting cover for resident and migratory wildlife. 

This soil is suited to some of the trees and shrubs 
grown as windbreaks and environmental plantings. It is 
droughty, however, and moisture stress is common. Irri- 
gation or other means of providing supplemental water 
help to ensure survival of seedlings. Little benefit is de- 
rived from fallowing the season prior to planting because 
of the limited available water capacity. Removing 
grasses and weeds within the row before the trees and 
shrubs are planted and then controlling regrowth of the 
competing vegetation increase the survival and growth 
rates of the seedlings. 

This soil is suited to buildings and camp areas and 
poorly suited to septic tank absorption fields. Because of 
the rapid permeability, it readily absorbs but does not 
adequately filter the effluent in septic tank absorption 
fields. The poor filtering capacity may result in the pollu- 
tion of ground water. A mound system helps to over- 
come this limitation. The sides of shallow excavations, 
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such as those for basement walls, tend to cave in unless 
they are shored. 

The land capability classification is Ills. The productivi- 
ty index for spring wheat is 45. 


54B—Arvilla sandy loam, 1 to 6 percent slopes. 
This deep, nearly level and gently sloping, somewhat 
excessively drained soil is on gentle swells on glacial 
outwash plains. lt is shallow over sand and gravel. Slope 
length is medium. Individual areas range from about 5 to 
150 acres. 

Typically, the surface layer is black sandy loam about 
9 inches thick. The subsoil is very dark brown sandy 
loam about 6 inches thick. The upper part of the substra- 
tum is dark brown gravelly coarse sand. The lower part 
to a depth of about 60 inches is brown very gravelly 
coarse sand. In places the surface layer is loam. In the 
northeastern part of the survey area, the sand and 
gravel are mainly shale particles. 

Included with this soil in mapping are small areas of 
the moderately well drained Svea and somewhat poorly 
drained Wyrene and Divide soils, which make up about 
10 to 25 percent of the unit. Svea soils have a loam or 
clay loam substratum. They are on slight rises and 
ridges. Wyrene and Divide soils have a layer of lime 
accumulation within 16 inches of the surface. They are in 
swales. 

Permeability is rapid in the Arvilla soil. Available water 
capacity is low, and runoff is slow. Tilth is good. 

Most areas are used for cultivated crops. This soil is 
suited to wheat, sunflowers, barley, flax, and grass- 
legume hay. The hazard of water erosion is slight, and 
the hazard of soil blowing is severe. Droughtiness and 
erosion are the main management concerns if cultivated 
crops are grown. A system of conservation tillage that 
leaves crop residue on the surface, annual crop barriers, 
and a cropping sequence that includes grass-legume hay 
heip to control erosion, conserve moisture, and maintain 
or improve tilth. Conservation tillage also helps to pro- 
vide food and nesting cover for resident and migratory 
wildlife. 

This soil is suited to some of the trees and shrubs 
grown as windbreaks and environmental plantings. It is 
droughty, however, and moisture stress is common. Irri- 
gation or other means of providing supplemental water 
help to ensure survival of seedlings. Little benefit is de- 
rived from fallowing the season prior to planting because 
of the limited available water capacity. Removing 
grasses and weeds within the row before the trees and 
shrubs are planted and then controlling regrowth of the 
competing vegetation increase the survival and growth 
rates of the seedlings. Strips of an annual cover crop 
between the rows help to control soil blowing and thus 
protect the seedlings from abrasion. 

This soil is suited to buildings and camp areas and 
poorly suited to septic tank absorption fields. Because of 
the rapid permeability, it readily absorbs but does not 
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adequately filter the effluent in septic tank absorption 
fields. The poor filtering capacity may result in pollution 
of ground water. A mound system helps to overcome 
this limitation. The sides of shallow excavations, such as 
those for basement walls, tend to cave in unless they 
are shored. 

The land capability classification is Ille. The productivi- 
ty index for spring wheat is 45. 


56—Hamerly-Renshaw loams, 0 to 3 percent 
Slopes. These deep, level and nearly level soils are on a 
complex landscape of intermixed glacial till plains and 
outwash plains. The somewhat poorly drained, highly 
calcareous Hamerly soil is in swales. The somewhat 
excessively drained Renshaw soil is on swells. It is shal- 
low over sand and gravel. Slope length is medium. Indi- 
vidual areas range from about 5 to 350 acres. They are 
about 45 to 90 percent Hamerly soil and 10 to 25 per- 
cent Renshaw soil. The two soils occur as areas so 
intricately mixed or so small that mapping them sepa- 
rately is not practical. 

Typically, the Hamerly soil has a surface layer of black 
loam about 6 inches thick. The next layer is very dark 
grayish brown loam about 10 inches thick. The subsoil is 
dark grayish brown loam about 12 inches thick. The 
substratum to a depth of about 60 inches is mottled clay 
loam. It is olive brown in the upper part and dark grayish 
brown in the lower part. In some places the soil is poorly 
drained. In other places it contains more clay. In some 
areas the substratum is gravelly sand. 

Typically, the Renshaw soil has a surface layer of 
black loam about 6 inches thick. The subsoil is about 18 
inches thick. In sequence downward, it is very dark gray- 
ish brown loam, dark brown loam, dark yellowish brown 
sandy loam, and brown gravelly sand. The substratum to 
a depth of about 60 inches is dark yellowish brown 
gravelly sand. In some places the soil is excessively 
drained or moderately well drained. In other places the 
substratum is not gravelly. In the northeastern part of the 
survey area, the sand and gravel are mainly shale parti- 
cles. 

Included with these soils in mapping are small areas of 
the well drained Barnes soils, the moderately well 
drained Cresbard soils, and the poorly drained Fargo 
soils. These included soils make up about 5 to 30 per- 
cent of the unit. Barnes soils have a substratum of clay 
loam that is not mottled. They are on swells. Cresbard 
soils have an alkali (sodic) layer. They are higher on the 
landscape than the Hamerly soil. Fargo soils contain 
more clay than the Hamerly and Renshaw soils. They 
are in swales below the Hamerly soil. 

Permeability is moderately slow in the Hamerly soil. It 
is moderate in the upper part of the Renshaw soil and 
rapid in the lower part. Available water capacity is high in 
the Hamerly soil and low in the Renshaw soil. Runoff is 
slow on both soils. A seasonal high water table is at a 


Ramsey County, North Dakota 


depth of 2 to 4 feet in the Hamerly soil. Tilth is good in 
both soils. 

Most areas are used for cultivated crops. These soils 
are suited to wheat, sunflowers, flax, barley, and grass- 
legume hay. The hazard of water erosion is slight. The 
hazard of soil blowing is moderate on the Hamerly soil. 
Reducing the droughtiness of the Renshaw soil and con- 
trolling erosion on both soils are the main management 
concerns if cultivated crops are grown. A system of con- 
servation tillage that leaves crop residue on the surface, 
annual crop barriers, and a cropping sequence that in- 
cludes grass-legume hay help to control erosion, con- 
serve moisture, and maintain or improve tilth. Conserva- 
tion tillage also helps to provide food and nesting cover 
for resident and migratory wildlife. 

The Hamerly soil is suited to all of the climatically 
adapted trees and shrubs grown as windbreaks and en- 
vironmental plantings. No critical limitations affect surviv- 
al or growth. The Renshaw soil is suited to some of the 
climatically adapted trees and shrubs. ቪ is droughty, 
however, and moisture stress is common. Irrigation or 
other means of providing supplemental water help to 
ensure survival of seedlings. Little benefit is derived from 
fallowing the Renshaw soil the season prior to planting 
because of the limited available water capacity. Remov- 
ing grasses and weeds within the row before the trees 
and shrubs are planted and then controiling regrowth of 
the competing vegetation increase the survival and 
growth rates of the seedlings. Strips of an annual cover 
crop between the rows help to control soil blowing and 
thus protect the seedlings from abrasion. 

These soils are suited to buildings and camp areas. 
The Hamerly soil is suited to septic tank absorption 
fields, but the Renshaw soil is poorly suited. The moder- 
ately slow permeability of the Hamerly soil is a limitation 
on sites for septic tank absorption fields. It can be over- 
come by enlarging the absorption field. The seasonal 
high water table also is a limitation. A mound system 
helps to overcome this limitation. Because of the rapid 
permeability, the Renshaw soil readily absorbs but does 
not adequately filter the effluent in septic tank absorption 
fields. The poor filtering capacity may result in pollution 
of ground water. A mound system helps to overcome 
this limitation. 

The shrink-swell potential of the Hamerly soil is a 
limitation on building sites. It can be overcome by install- 
ing a surtace and foundation drainage system and by 
reinforcing footings and basement walls. A drainage 
system also helps to prevent seepage into basements 
and reduces the wetness of campsites in areas of the 
Hamerly soil. In areas of the Renshaw soil, the sides of 
shallow excavations, such as those for basement walls, 
tend to cave in unless they are shored. 

The land capability classification is lle. The productivity 
index for spring wheat is 70. 
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57C—Sioux loam, 1 to 9 percent slopes. This deep, 
nearly level to moderately sloping, excessively drained 
soil is on summits and shoulder slopes on glacial 
outwash plains and till plains. It is very shallow over sand 
and gravel. Slope length is medium. Individual areas 
range from about 5 to 50 acres. 

Typically, the surface layer is black loam about 7 
inches thick. The next layer is dark grayish brown loam 
about 2 inches thick. The substratum to a depth of about 
60 inches is brown very gravelly sand. In places, the 
surface layer is more than 7 inches thick and the depth 
to sand and gravel is as much as 20 inches. In a few 
places the substratum is coarse sand. In the northeast- 
ern part of the survey area, the sand and gravel are 
mainly shale particles. 

Included with this soil in mapping are small areas of 
the somewhat excessively drained Renshaw soils and 
the somewhat poorly drained Wyrene and Divide soils. 
These soils make up about 5 to 25 percent of the unit. 
Renshaw soils are deeper over sand and gravel than the 
Sioux soil. Also, they are lower on the landscape. 
Wyrene and Divide soils have a layer of lime accumula- 
tion within 16 inches of the surface. They are in swales. 

Permeability is very rapid in the Sioux soil. Available 
water capacity is low, and surface runoff is slow. 

Most areas are used for hay or pasture. Because of 
the low available water capacity and low natural fertility, 
this soil generally is unsuited to cultivated crops and to 
trees and shrubs. It is best suited to range. A cover of 
range or pasture plants is effective in controlling erosion. 
The key native plant is needleandthread. Prolonged 
overuse of the key species reduces forage production 
and increases the susceptibility to erosion and the 
number of less desirable plants. A system of alternate 
grazing and deferment that leaves about 50 percent of 
the annual growth of the key species helps to protect 
the soil and maintains or improves plant vigor and the 
range condition. It also helps to provide a plant cover for 
rangeland wildlife and permits regrowth of browse plants. 

This soil is suited to buildings and camp areas and is 
poorly suited to septic tank absorption fields. It readily 
absorbs but does not adequately filter the effluent in 
septic tank absorption fields. The poor filtering capacity 
may result in the pollution of ground water. A mound 
system helps to overcome this limitation. The sides of 
shallow excavations, such as those for basement walls, 
tend to cave in unless they are shored. 

The land capability classification is Vis. The productivi- 
ty index for spring wheat is O. 


58—Divide loam, loamy substratum, 1 to 3 percent 
slopes. This deep, nearly level, somewhat poorly 
drained, highly calcareous soil is in swales on glacial 
outwash plains. Slopes are long. Individual areas range 
from about 5 to 100 acres. 

Typically, the surface soil is black loam about 11 
inches thick. The subsoil is loam about 17 inches thick. It 
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is dark gray in the upper part and grayish brown in the 
lower part. The upper part of the substratum is yellowish 
brown very gravelly sand. The lower part to a depth of 
about 60 inches is olive, mottled clay loam. In places the 
lower part of the substratum is silt loam, silty clay, or 
very gravelly sand. In the northeastern part of the survey 
area, the sand and gravel are mainly shale particles. 

included with this soil in mapping are small areas of 
the somewhat poorly drained Hamerly soils and the 
somewhat excessively drained Arvilla and Renshaw 
soils. These soils make up about 15 to 30 percent of the 
unit. Hamerly soils have a loam substratum. They are in 
landscape positions similar to those of the Divide soil. 
Renshaw and Arvilla soils are better drained than the 
Divide soil. They are on swells. Also included are some 
gently sloping areas. 

Permeability is moderate in the upper part of the 
Divide soil, rapid in the next part, and moderately slow in 
the lower part. Available water capacity is moderate, and 
runoff is slow. A seasonal high water table is at a depth 
of 2.5 to 5.0 feet. Tilth is good. 

Most areas are used for cultivated crops. This soil is 
suited to wheat, sunflowers, barley, flax, and grass- 
legume hay. The hazard of water erosion is slight, and 
the hazard of soil blowing is moderate. Maintaining good 
tilth and controlling erosion are the main management 
concerns if cultivated crops are grown. A system of con- 
servation tillage that leaves crop residue on the surface, 
annual crop barriers, and a cropping sequence that in- 
cludes grass-legume hay help to control erosion and 
maintain or improve tilth. Conservation tillage also helps 
to provide food and nesting cover for resident and migra- 
tory wildlife. 

This soil is suited to all of the climatically adapted 
trees and shrubs grown as windbreaks and environmen- 
tal plantings. No critical limitations affect survival or 
growth. Removing grasses and weeds within the row 
before the trees and shrubs are planted and then con- 
trolling regrowth of the competing vegetation increase 
the survival and growth rates of the seedlings. Strips of 
an annual cover crop between the rows help to control 
soil blowing and thus protect the seedlings from abra- 
sion. 

This soil is suited to buildings and camp areas and is 
poorly suited to septic tank absorption fields. Because of 
the rapid permeability, it readily absorbs but does not 
adequately filter the effluent in septic tank absorption 
fields. The poor filtering capacity may result in contami- 
nation of ground water. The seasonal high water table 
also is a limitation. A mound system helps to overcome 
the seasonal high water table and the rapid permeability. 
The wetness is a limitation on sites for buildings with 
basements. Installing a surface and foundation drainage 
system helps to prevent seepage into basements. The 
sides of shallow excavations, such as those for base- 
ment walls, tend to cave in unless they are shored. 
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The land capability classification is Ills. The productivi- 
ty index for spring wheat is 60. 


65—Ojata clay loam. This deep, level, poorly drained, 
highly calcareous, strongly saline soil is in swales on 
glacial till plains and lake plains. Slopes are long. Individ- 
ual areas range from about 5 to 500 acres. 

Typically, the surface layer is black, mottled clay loam 
about 4 inches thick. The next layer is dark gray, mottled 
clay loam about 5 inches thick. The subsoil is grayish 
brown, mottled clay loam about 21 inches thick. The 
substratum to a depth of about 60 inches is olive gray, 
mottled silty clay loam. In places the soil is slightly saline 
or moderately saline. 

Included with this soil in mapping are small areas of 
the poorly drained Hegne and Vallers soils and the very 
poorly drained Parnell and Southam soils. These soils 
make up about 5 to 10 percent of the unit. Hegne and 
Vallers soils are in the same landscape position as the 
Ojata soil. Hegne soils have a silty clay surface layer. 
Vallers soils have a loam surface layer. Parnell and 
Southam soils are in deep depressions. 

Permeability is slow in the Ojata soil. Available water 
capacity is low, and runoff is very slow. A seasonal high 
water table is within a depth of 1 foot. The high content 
of salts restricts plant growth. 

Most areas are used for hay, pasture, or range. Be- 
cause of the wetness, the salinity, and the hazard of soil 
blowing, this soil generally is unsuited to cultivated crops 
and to trees and shrubs. It is best suited to range or 
wetland wildlife habitat. A cover of range or pasture 
plants is effective in controlling erosion. The key native 
plant is western wheatgrass. Prolonged overuse of the 
key species reduces forage production and increases the 
susceptibility to soil blowing and the amount of less 
desirable plants. A system of alternate grazing and de- 
ferment that leaves about 50 percent of the annual 
growth of the key species helps to protect the soil and 
maintains or improves plant vigor and the range condi- 
tion. This system is especially needed when the soil is 
wet. The soil and the ponded water provide breeding 
sites and a source of invertebrate protein for wetland 
wildlife. The main concern in managing wildlife habitat is 
maintaining the natural wetness. 

This soil generally is unsuited to septic tank absorption 
fields, buildings, and camp areas because of the wet- 
ness and the slow permeability. Better sites generally are 
nearby. 

The land capability classification is Vls. The productivi- 
ty index for spring wheat is 0. 


70—Lallie clay loam. This deep, level, poorly drained 
Soil is on broad flats on lake plains. It is frequently 
flooded. Slopes are long. Individual areas range from 
about 5 to more than 600 acres. 

Typically, the surface layer is very dark gray clay loam 
about 5 inches thick. The substratum extends to a depth 
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of about 60 inches. In sequence downward, it is grayish 
brown, mottled silty clay; dark grayish brown and light 
brownish gray, laminated silty clay and clay; grayish 
brown, mottled, laminated silty clay and clay; and olive 
gray, laminated silty clay and clay. In some places the 
soil is slightly saline or moderately saline. In other places 
it is very poorly drained. In some areas the surface ever 
is sandy loam, loam, or silty clay. 

Included with this soil in mapping are small areas s of 
the somewhat poorly drained Mauvais soils, the exces- 
sively drained Wamduska soils, and the poorly drained 
Minnewaukan soils. These soils make up about 5 to 20 
percent of the unit. Mauvais soils are better drained than 
the Lallie soil. Also, they are in slightly higher landscape 
positions. Wamduska soils have a loamy sand surface 
layer. They are on beaches. Minnewaukan soils have a 
loamy fine sand surface layer. They are on sandbars. 

Permeability is slow in the Lallie soil. Available water 
capacity is high, and runoff is very slow. A seasonal high 
water table is within a depth of 1 foot. Tilth is poor. 

Most areas are used for hay or range. This soil is 
poorly suited to wheat, sunflowers, barley, flax, and 
grass-legume hay. Wetness, soil blowing, and low natural 
fertility are the main management concerns if cultivated 
crops are grown. Adequate drainage outlets commonly 
are not available. In some drained areas salinity has 
increased. Surface drains can help to control the wet- 
ness. Annual crop barriers and a system of conservation 
tillage that leaves crop residue on the surface help to 
control soil blowing. Where the soil is drained and culti- 
vated, conservation tillage also helps to provide food 
and nesting cover for resident and migratory wildlife. 
Applying the proper kinds and amounts of fertilizer and 
growing legumes improve fertility. 

A cover of pasture or range plants is effective in con- 
trolling erosion. The key native plants are slim sedge, 
wooly sedge, fescue sedge, and prairie cordgrass. Pro- 
longed overuse of the key plants reduces forage produc- 
tion and increases the amount of less desirable plants 
and the susceptibility to erosion. A system of alternate 
grazing and deferment that leaves about 50 percent of 
the annual growth of the key plants helps to protect the 
soil and maintains or improves plant vigor and the range 
condition. This system is especially needed when the 
soil is wet. 

If drained, this soil is suited to all of the climatically 
adapted trees and shrubs grown as windbreaks and en- 
vironmental plantings. Undrained areas, however, gener- 
ally are unsuited. The wetness is a critical limitation af- 
fecting survival, growth, and vigor. The cover of grasses 
and weeds that grows on this soil is abundant and per- 
sistent. Removing this cover within the row before the 
trees and shrubs are planted and then controlling re- 
growth of the competing vegetation increase the survival 
and growth rates of the seedlings. 

This soil generally is unsuited to septic tank absorption 
fields, buildings, and camp areas because of the flood- 
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ing, the wetness, the slow permeability, and the shrink- 
swell potential. Better sites generally are nearby. 

The land capability classification is IVw. The productivi- 
ty index for spring wheat is 25. 


75—Lallie clay loam, saline. This deep, level, poorly 
drained, moderately saline soil is on broad flats on lake 
plains. It is frequently flooded and is subject to ponding. 
Slopes are long. Individual areas range from about 5 to 
more than 600 acres. 

Typically, the surface layer is very dark gray clay loam 
about 5 inches thick. The substratum extends to a depth 
of about 60 inches. In sequence downward, it is grayish 
brown, mottled silty clay; dark grayish brown and light 
brownish gray, laminated silty clay and clay; grayish 
brown, mottled, laminated silty clay and clay; and olive 
gray, laminated silty clay and clay. In some places the 
soil is slightly saline or strongly saline. In other places it 
is very poorly drained. In some areas the surface layer is 
sandy loam, loam, or silty clay loam. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Mauvais soils, the exces- 
sively drained Wamduska soils, and the poorly drained 
Minnewaukan soils. These soils make up about 5 to 15 
percent of the unit. Mauvais soils are better drained than 
the Lallie soil. Also, they are in slightly higher landscape 
positions. Wamduska soils have a loamy sand surface 
layer. They are on beaches. Minnewaukan soils have a 
loamy fine sand surface layer. They are on sandbars. 

Permeability is slow in the Lallie soil. Available water 
capacity is moderate, and runoff is slow. A seasonal high 
water table is 1 foot above the surface to 1 foot below. 
The high content of salts restricts plant growth. 

Most areas are used for hay or range. Because of the 
wetness, the ponding, the hazard of soil blowing, and the 
salinity, this soil generally is unsuited to cultivated crops 
and to trees and shrubs. lt is best suited to range and 
wetland wildlife habitat. A cover of range plants is effec- 
tive in controlling erosion. The key native plant is west- 
ern wheatgrass. Prolonged overuse of the key plant spe- 
cies reduces forage production and increases the sus- 
ceptibility to soil blowing and the amount of less desira- 
ble plants. A system of alternate grazing and deferment 
that leaves about 50 percent of the annual growth of the 
key species helps to protect the soil and maintains or 
improves plant vigor and the range condition. This 
system is especially needed when the soil is wet. The 
soil and the ponded water provide breeding sites and a 
source of invertebrate protein for wetland wildlife. The 
main concern in managing wildlife habitat is maintaining 
the natural water level. 

This soil generally is unsuited to septic tank absorption 
fields, buildings, and camp areas because of the flood- 
ing, the slow permeability, the ponding, and the shrink- 
swell potential. Better sites generally are nearby. 

The land capability classification is VIs. The productivi- 
ty index for spring wheat is 0. 
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77—Minnewaukan loamy fine sand, 1 to 3 percent 
slopes. This deep, nearly level, poorly drained soil is on 
beaches and sandbars on lake plains. Slope length is 
medium. Individual areas range from about 5 to 70 
acres. 

Typically, the surface layer is very dark brown loamy 
fine sand about 4 inches thick. The substratum to a 
depth of about 60 inches is mottled. In sequence down- 
ward, it is grayish brown sand, dark grayish brown sand, 
grayish brown fine sand, dark grayish brown fine sand, 
and grayish brown sand. In places the surface layer and 
substratum are fine sandy loam or loamy sand. In a few 
places the soil is slightly saline or moderately saline. 

Included with this soil in mapping are small areas of 
the excessively drained Wamduska soils, the somewhat 
poorly drained Mauvais soils, and the poorly drained 
Lallie soils. These soils make up about 5 to 20 percent 
of the unit. Wamduska soils contain more gravel in the 
substratum than the Minnewaukan soil. Also, they are on 
higher beaches. Mauvais soils have a loam surface layer 
and a clay loam substratum. They are on old shorelines. 
Lallie soils have a clay loam surface layer and a silty 
clay substratum. They are below the beaches and sand- 
bars on the lake plains. Also included are a few small 
gently sloping areas. 

Permeability is rapid in the Minnewaukan soil. Avail- 
able water capacity is low, and runoff is slow. A seasonal 
high water table is within a depth of 2.5 feet. Tilth is 
good. 

Most areas are used for range. This soil is poorly 
suited to wheat, sunflowers, barley, flax, and grass- 
legume hay. Wetness and a severe hazard of soil blow- 
ing are the main management concerns if cultivated 
crops are grown. Adequate drainage outlets commonly 
are not available. Surface drains can help to control the 
wetness. Field windbreaks, annual crop barriers, and a 
system of conservation tillage that leaves crop residue 
on the surface help to control soil blowing. Conservation 
tillage also helps to provide food and nesting cover for 
resident and migratory wildlife. 

A cover of pasture or range plants is effective in con- 
trolling erosion. The key native plants are big bluestem 
and switchgrass. Prolonged overuse of the key species 
reduces forage production and increases the susceptibili- 
ty to soil blowing and the amount of less desirable 
plants. A system of alternate grazing and deferment that 
leaves about 50 percent of the annual growth of the key 
plants helps to protect the soil and improves or main- 
tains plant vigor and the range condition. This system is 
especially needed when the soil is wet. It helps to pro- 
vide a plant cover for rangeland wildlife and permits 
regrowth of browse plants. 

If drained, this soil is suited to all of the climatically 
adapted trees and shrubs grown as windbreaks and en- 
vironmental plantings. Undrained areas, however, gener- 
ally are unsuited. The wetness is a critical limitation af- 
fecting survival, growth, and vigor. The cover of grasses 
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and weeds that grows on this soil is abundant and per- 
sistent. Removing this cover within the row before the 
trees and shrubs are planted and then controlling re- 
growth of the competing vegetation increase the survival 
and growth rates of the seedlings. Strips of an annual 
cover crop between the rows help to control soil blowing 
and thus protect the seedlings from abrasion. 

This soil generally is unsuited to septic tank absorption 
fields, buildings, and camp areas because of the wet- 
ness. Better sites generally are nearby. 

The land capability classification is IVs. The productivi- 
ty index for spring wheat is 25. 


78C—Wamduska loamy sand, 1 to 9 percent 
slopes. This deep, level to moderately sloping, exces- 
sively drained soil is on beaches and sandbars on lake 
plains. Slopes are short. Individual areas range from 
about 5 to more than 600 acres. 

Typically, the surface layer is black loamy sand about 
3 inches thick. The substratum extends to a depth of 
about 60 inches. In sequence downward, it is olive 
brown very gravelly sand, grayish brown very gravelly 
sand, light brownish gray sand, grayish brown coarse 
sand, grayish brown fine sand, light brownish gray very 
gravelly sand, and dark grayish brown sand. In some 
places the substratum is dark grayish brown loam or 
sandy loam. In other places the surface is stony. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Mauvais and poorly 
drained Minnewaukan and Lallie soils, which make up 
about 5 to 10 percent of the unit. These soils are lower 
on the landscape than the Wamduska soil. 

Permeability is rapid in the Wamduska soil. Available 
water capacity is very low, and runoff is slow. The 
amount of gravel is small, but the soil is a source of 
gravel. 

Most areas are used as range. Because of the very 
low available water capacity, low natural fertility, and a 
severe hazard of soil blowing, this soil generally is un- 
suited to cultivated crops and to trees and shrubs. It is 
best suited to range. A cover of pasture or range plants 
is effective in controlling erosion. The key native plants 
are needleandthread and prairie sandreed. Prolonged 
overuse of the key plants increases the susceptibility to 
soil blowing and the amount of less desirable plants and 
decreases forage production. A system of alternate graz- 
ing and deferment that leaves about 50 percent of the 
annual growth of the key plants helps to protect the soil 
and maintains or improves plant vigor and the range 
condition. lt also helps to maintain a plant cover for _ 
rangeland wildlife and permits regrowth of browse plants. 

This soil is suited to buildings and camp areas and is 
poorly suited to septic tank absorption fields. It readily 
absorbs but does not adequately filter the effluent in 
septic tank absorption fields. The poor filtering capacity 
may result in the pollution of ground water. A mound 
system helps to overcome this limitation. The sides of 
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shallow excavations, such as those for basement walls, 
tend to cave in unless they are shored. 

The land capability classification is VIIs. The productiv- 
ity index for spring wheat is 0. 


81B—Mauvais loam, 0 to 6 percent slopes. This 
deep, level to gently sloping, somewhat poorly drained 
soil is on shorelines on lake plains. Slope length is 
medium. Individual areas range from about 5 to more 
than 600 acres. 

Typically, the surface layer is black loam about 2 
inches thick. The substratum to a depth of about 60 
inches is mottled loam. It is grayish brown in the upper 
part and dark grayish brown in the lower part. In some 
places the surface is stony. In other places the soil is 
slightly saline or moderately saline. In some areas the 
substratum is loam or silty clay. 

Included with this soil in mapping are small areas of 
the excessively drained Wamduska and poorly drained 
Lallie and Minnewaukan soils, which make up about 10 
to 25 percent of the unit. Wamduska soils have a loamy 
sand surface layer, and Minnewaukan soils have a loamy 
fine sand surface layer. Both of these soils are on 
beaches and sandbars. Lallie soils are poorly drained. 
They are lower on the landscape than the the Mauvais 
soil. Also included are some moderately sloping areas. 

Permeability is moderately slow in the Mauvais soil. 
Available water capacity is high, and runoff is medium. A 
seasonal high water table is at a depth of 1 to 4 feet. 
Tilth is fair. 

Most areas are used as range. This soil is poorly 
suited to wheat, sunflowers, barley, flax, and grass- 
legume hay. The hazard of water erosion is slight, and 
the hazard of soil blowing is moderate. Low natural fertili- 
ty, soil blowing, and water erosion are the main manage- 
ment concerns if cultivated crops are grown. Applying 
the proper amounts and kinds of fertilizer and growing 
legumes improve fertility. A system of conservation till- 
age that leaves crop residue on the surface helps to 
control soil blowing and water erosion. Conservation till- 
age and buffer strips help to provide food and nesting 
cover for resident and migratory wildlife. 

A cover of pasture or range plants is effective in con- 
trolling erosion. The key native plants are western 
wheatgrass and needleandthread. Prolonged overuse of 
the key species increases the susceptibility to erosion, 
decreases forage production, and reduces the infiltration 
rate and the extent of protective surface mulch. A 
system of alternate grazing and deferment that leaves 
about 50 percent of the annual growth of the key plants 
helps to protect the soil and maintains or improves plant 
vigor and the range condition. It also helps to maintain a 
nesting cover for rangeland wildlife and permits regrowth 
of browse plants. 

This soil is suited to many of the climatically adapted 
trees and shrubs grown as windbreaks and environmen- 
tal plantings. Removing weeds and grasses within the 
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row before the trees and shrubs are planted and then 
controlling regrowth of the competing vegetation in- 
crease the survival and growth rates of the seedlings. 
Strips of an annual cover crop between the rows help to 
control soil blowing and thus protect the seedlings from 
abrasion. 

This soil is poorly suited to septic tank absorption 
fields, buildings, and camp areas. The moderately slow 
permeability is a limitation on sites for septic tank ab- 
sorption fields. It can be overcome by enlarging the field. 
The seasonal high water table also is a limitation. A 
mound system helps to overcome this limitation. The 
shrink-swell potential is a problem on sites for buildings. 
It can be overcome by installing a surface and founda- 
tion drainage system and by reinforcing footings and 
basement walls. The drainage system also helps to pre- 
vent seepage into basements. A surface drainage 
system reduces the wetness in camp areas. 

The land capability classification is IVw. The productivi- 
ty index for spring wheat is 30. 


83B—Great Bend-Overly silty clay loams, 3 to 6 
percent slopes. These deep, undulating soils are on 
glacial lake plains. The wel drained Great Bend soil is 
on swells. The moderately well drained Overly soil is in 
swales. Slope length is medium. Individual areas range 
from about 5 to 90 acres. They are about 55 to 70 
percent Great Bend soil and 20 to 35 percent Overly 
soil. The two soils occur as areas so intricately mixed or 
so small that mapping them separately is not practical. 

Typically, the Great Bend soil has a surface soil about 
10 inches thick. It is black silty clay loam in the upper 
part and very dark gray silt loam in the lower part. The 
subsoil is about 36 inches thick. It is very dark grayish 
brown silt loam in the upper part, light olive brown silt 
loam in the next part, and light olive brown, laminated silt 
loam and silty clay loam in the lower part. The substra- 
tum to a depth of about 60 inches is light olive brown, 
laminated silt loam and silty clay loam. 

Typically, the Overly soil has a surface soil of black 
silty clay loam about 10 inches thick. The subsoil is silty 
clay loam about 25 inches thick. It is very dark grayish 
brown in the upper part and grayish brown in the lower 
part. The substratum to a depth of about 60 inches is 
grayish brown, mottled silty clay loam. 

included with these soils in mapping are small areas of 
the somewhat poorly drained Bearden soils, the well 
drained Zell soils, and the moderately well drained Aber- 
deen soils. These included soils make up about 5 to 25 
percent of the unit. Bearden soils have a layer of lime 
accumulation within 16 inches of the surface. They are in 
swales below the Overly soil. Zell soils are on knolls. 
They contain less clay than the Great Bend and Overly 
soils and have a thinner surface layer. Aberdeen soils 
have an alkali (sodic) layer. They are in the same land- 
scape position as the Overly soil. 
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Permeability is moderate in the Great Bend soil and 
moderately slow in the Overly soil. Available water ca- 
pacity is high in both soils, and runoff is medium. A 
seasonal high water table is at a depth of 4 to 6 feet in 
the Overly soil. Tilth is fair in both soils. 

Most areas are used for cultivated crops. These soils 
are suited to wheat, sunflowers, flax, barley, and grass- 
legume hay. The hazard of water erosion is moderate. 
The hazard of soil blowing is slight. Maintaining good tilth 
and controlling erosion are the main management con- 
cerns if cultivated crops are grown. Grassed waterways 
in areas where runoff concentrates, a system of conser- 
vation tillage that leaves crop residue on the surface, 
annual crop barriers, and a cropping sequence that in- 
cludes grass-legume hay help to control erosion and 
maintain or improve tilth. Conservation tillage and 
grassed waterways also help to provide food and nesting 
cover for resident and migratory wildlife. 

The Great Bend soil is suited to nearly all and the 
Overly soil to all of the climatically adapted trees and 
shrubs grown as windbreaks and environmental plant- 
ings. Removing grasses and weeds within the row before 
the trees and shrubs are planted and then controlling 
regrowth of the competing vegetation increase the sur- 
vival and growth rates of the seedlings. 

These soils are suited to septic tank absorption fields, 
buildings, and camp areas. The moderately slow perme- 
ability of the Overly soil and the moderate permeability of 
the Great Bend soil are limitations on sites for septic 
tank absorption fields. They can be overcome by enlarg- 
ing the absorption field. The seasonal high water table in 
the Overly soil also is a limitation. A mound system helps 
to overcome this limitation. The shrink-swell potential of 
the Overly soil is a limitation on building sites. It can be 
overcome by installing a surface and foundation drainage 
system and by reinforcing footings and foundation walls. 

The land capability classification is lle. The productivity 
index for spring wheat is 80. 


84—Bottineau loam, 1 to 3 percent slopes. This 
deep, nearly level, well drained soil is on glacial till 
plains. Slope length is medium. Individual areas range 
from about 5 to more than 600 acres. 

Typically, the surface soil is about 10 inches thick. It is 
black. It is loam in the upper part and clay oam in the 
lower part. The subsoil is clay loam about 40 inches 
thick. It is very dark grayish brown in the upper part and 
dark grayish brown in the lower part. The substratum to 
a depth of about 60 inches is grayish brown, mottled 
clay loam. In places the dark color of the surface layer 
extends to a depth of more than 16 inches. 

Included with this soil in mapping are small areas of 
the very poorly drained Parnell and poorly drained Tonka 
soils, which make up about 5 to 15 percent of the unit. 
These soils are in depressions. Tonka soils have a light 
colored subsurface layer. 
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Permeability is moderately slow in the Bottineau soil. 
Available water capacity is high, and runoff is slow. Tilth 
is good. 

Most areas are used as wooded pasture. Some have 
been cleared and are used for cultivated crops. This soil 
is suited to wheat, sunflowers, barley, flax, and grass- 
legume hay. The hazards of water erosion and soil blow- 
ing are slight. Maintaining good tilth and controlling ero- 
sion are the main management concerns if cultivated 
crops are grown. À system of conservation tillage that 
leaves crop residue on the surface, annual crop barriers, 
and a cropping sequence that includes grass-legume hay 
help to control erosion and maintain or improve tilth. 
Conservation tillage also helps to provide food and nest- 
ing cover for resident and migratory wildlife. 

This soil is suited to nearly all of the climatically adapt- 
ed trees and shrubs grown as windbreaks and environ- 
mental plantings. Removing grasses and weeds within 
the row before the trees and shrubs are planted and 
then controlling regrowth of the competing vegetation 
increase the survival and growth rates of the seedlings. 

This soil is suited to septic tank absorption fields, 
buildings, and camp areas. The moderately slow perme- 
ability is a limitation on sites for septic tank absorption 
fields. It can be overcome by enlarging the absorption 
field. The shrink-swell potential is a limitation on sites for 
buildings. It can be overcome by installing a surface and 
foundation drainage system and by reinforcing footings 
and basement walls. 

The land capability classification is Ilc. The productivity 
index for spring wheat is 90. 


84B—Bottineau loam, 3 to 6 percent slopes. This 
deep, gently sloping, well drained soil is on glacial till 
plains. Slope iength is medium. Individual areas range 
from about 5 to more than 600 acres. 

Typically, the surface layer is black loam about 9 
inches thick. The subsoil is clay loam about 21 inches 
thick. It is black in the upper part, dark grayish brown in 
the next part, and grayish brown in the lower part. The 
substratum to a depth of about 60 inches is grayish 
brown clay loam. In places the dark color of the surface 
layer extends to a depth of more than 16 inches. 

Included with this soil in mapping are small areas of 
the very poorly drained Parnell and poorly drained Tonka 
soils, which make up about 5 to 10 percent of the unit. 
These soils are in depressions. Tonka soils have a light 
colored subsurface layer. Also included are some areas 
where the slope is more than 6 percent. 

Permeability is moderately slow in the Bottineau soil. 
Available water capacity is high, and runoff is medium. 
Tilth is good. 

Most areas are used as wooded pasture. Some have 
been cleared and are used for cultivated crops. This soil 
is suited to wheat, sunflowers, barley, flax, and grass- 
legume hay. The hazard of water erosion is moderate, 
and the hazard of soil blowing is slight. Maintaining good 
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tilth and controlling erosion are the main management 
concerns H cultivated crops are grown. Grassed water- 
ways in areas where runoff concentrates, a system of 
conservation tillage that leaves crop residue on the sur- 
face, annual crop barriers, and a cropping sequence that 
includes grass-legume hay help to control erosion and 
maintain or improve tilth. Conservation tillage and 
grassed waterways also help to provide food and nesting 
cover for resident and migratory wildlife. 

This soil is suited to nearly all of the climatically adapt- 
ed trees and shrubs grown as windbreaks and environ- 
mental plantings. Removing grasses and weeds within 
the row before the trees and shrubs are planted and 
then controlling regrowth of the competing vegetation 
increase the survival and growth rates of the seedlings. 

This soil is suited to septic tank absorption fields, 
buildings, and camp areas. The moderately slow perme- 
ability is a limitation on sites for septic tank absorption 
fields. It can be overcome by enlarging the absorption 
field. The shrink-swell potential is a limitation on sites for 
buildings. It can be overcome by installing a surface and 
foundation drainage system and by reinforcing footings 
and basement walls. 

The land capability classification is lle. The productivity 
index for spring wheat is 85. 


Prime Farmland 


Prime farmland is one of several kinds of important 
farmland defined by the U.S. Department of Agriculture. 
It is of major importance in meeting the Nation’s short- 
and long-range needs for food and fiber. Because the 
supply of high quality farmland is limited, the U.S. De- 
partment of Agriculture recognizes that responsible 
levels of government, as well as individuals, should en- 
courage and facilitate the wise use of our Nation’s prime 
farmland. 

Prime farmland, as defined by the U.S. Department of 
Agriculture, is the land that is best suited to food, feed, 
forage, fiber, and oilseed crops. It may be cultivated 
land, pasture, woodland, or other land, but it is not urban 
and built-up land or water areas. It either is used for food 
or fiber crops or is available for those crops. The soil 
qualities, growing season, and moisture supply are those 
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needed for a well managed soil economically to produce 
a sustained high yield of crops. Prime farmland produces 
the highest yields with minimal inputs of energy and 
economic resources, and farming it results in the least 
damage to the environment. 

Prime farmland has an adequate and dependable 
supply of moisture from precipitation or irrigation. The 
temperature and growing season are favorable. The level 
of acidity or alkalinity is acceptable. Prime farmland has 
few or no rocks and is permeable to water and air. It is 
not excessively erodible or saturated with water for long 
periods and is not frequently flooded during the growing 
season. The slope ranges mainly from 0 to 6 percent. 
More detailed information about the criteria for prime 
farmland is available at the local office of the Soil Con- 
servation Service. 

About 220,000 acres in the survey area, or nearly 40 
percent of the total acreage, meets the soil requirements 
for prime farmland. Nearly all of this prime farmland is 
used for crops. The crops grown on this land, mainly 
wheat and sunflowers, account for a major part of the 
county’s total agricultural income each year. 

A recent trend in land use in some parts of the country 
has been the loss of some prime farmland to industrial 
and urban uses. The loss of prime farmland to other 
uses puts pressure on marginal lands, which generally 
are more erodible, droughty, and less productive and 
cannot be easily cultivated. 

The map units in the survey area that are considered 
prime farmland are listed in table 5. This list does not 
constitute a recommendation for a particular land use. 
The extent of each listed map unit is shown in table 4. 
The location is shown on the detailed soil maps at the 
back of this publication. The soil qualities that affect use 
and management are described under the heading “De- 
tailed Soil Map Units.” 

Soils that have limitations, such as a seasonal high 
water table, frequent flooding during the growing season, 
or inadequate rainfall, qualify for prime farmland only in 
areas where these limitations have been overcome by 
such measures as drainage, flood control, or irrigation. 
The need for these measures is indicated after the map 
unit name in table 5. Onsite evaluation is needed to 
determine whether or not these limitations have been 
overcome by corrective measures. 
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Use and Management of the Soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural re- 
sources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, conservation- 
ists, engineers, and others collect extensive field data 
about the nature and behavior characteristics of the 
soils. They collect data on erosion, droughtiness, flood- 
ing, and other factors that affect various soil uses and 
management. Field experience and collected data on 
soil properties and performance are used as a basis in 
predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils tor crops and pasture; as 
rangeland and woodland; as sites tor buildings, sanitary 
facilities, highways and other transportation systems, and 
parks and other recreation facilities; and for wildlife habi- 
tat. It can be used to identify the potentials and limita- 
tions of each soil for specific land uses and to help 
prevent construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, play- 
grounds, lawns, and trees and shrubs. 


Crops and Pasture 


Prepared by Lyle J. Samson, agronomist, and Merle Huhner, district 
conservationist, Soil Conservation Service. 


General management needed for crops and pasture is 
suggested in this section. The crops best suited to the 
soils, including some not commonly grown in the survey 
area, are identified; the system of land capability classifi- 
cation used by the Soil Conservation Service is ex- 


plained; and the estimated yields of the main crops are 
listed for each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under “Detailed Soil Map 
Units.” Specific information can be obtained from the 
local office of the Soil Conservation Service or the Coop- 
erative Extension Service. 

Approximately 83 percent of Ramsey County is culti- 
vated. Historically, small grain has been the dominant 
crop. It still is grown on most of the cropland, but recent 
years have been characterized by a greater variety of 
crops. 

in 1980, about 385,700 acres was used for small grain 
and flax; 77,100 acres for row crops, principally sunflow- 
ers; and 18,500 acres for forage crops. About 160,000 
acres was summer fallowed. 

Shifts from row crops to close-grown crops vary from 
year to year, depending on market conditions. The trend 
is toward less summer fallow. Ten years ago, one-third 
of the cropland commonly was fallowed. This percentage 
has declined to about one-fourth because of an increase 
in applications of nitrogen fertilizer, a series of wetter 
than average years, improved crop varieties, and a wider 
choice of herbicides for weed control. 

The principal close-grown crops in 1980 were as fol- 
lows: spring wheat, 76,000 acres; durum wheat, 240,000 
acres; barley, 56,000 acres; oats, 2,500 acres; and flax, 
10,900 acres. The principal row crops were sunflowers, 
74,000 acres; corn for silage, 1,000 acres; and dry edible 
beans, 2,100 acres. The forage crops were alfalfa, 4,000 
acres, and other hay crops, 14,500 acres. A small acre- 
age was planted to mustard, rapeseed, rye, safflower, 
buckwheat, lentils, potatoes, and millet. 

The potential of the soils in Ramsey County for in- 
creased production of food and fiber is good. The pro- 
duction is steadily increasing as improved crop produc- 
tion technology is applied. This soil survey can facilitate 
the application of this technology. The soils and climate 
of the county are suited to most of the crops that are 
commonly grown in the county and to some that are not 
commonly grown. 

The principal management measures needed to 
ensure continuing productivity are those that control soil 
blowing and water erosion, maintain fertility and tilth, and 
result in proper utilization of soil moisture. Also, soils in 
which the degree of salinity can be a problem, such as 
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Hamerly and Vallers soils (fig. 9), should be managed in 
such a way that salts remain dispersed throughout the 
profile. Cropping year after year, eliminating summer 
fallow, and growing grasses and legumes for hay help to 
control salinity. H the surface is bare when the soil is dry, 
salt-laden water tends to move to the surface, increasing 
the degree of salinity. 

Soil blowing and water erosion reduce the productivity 
of soils. If the surface layer is lost, available plant nutri- 
ents are also lost. As a result, applications of fertilizer 
are needed to maintain crop production. The added cost 
reduces the net return from the land. 

Of equal concern is the loss of organic matter through 
erosion. Soil structure, water infiltration, available water 
capacity, and tilth are all negatively affected by this loss. 
As organic matter is lost, the remaining soil becomes 
increasingly susceptible to both soil blowing and water 
erosion. 

Soil blowing is a hazard on most of the soils of 
Ramsey County. The hazard is most severe on coarse 
textured and moderately coarse textured soils, such as 
Arvilla, Maddock, Minnewaukan, and Wyrene. 
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Bearden, Buse, Colvin, Divide, Esmond, Glyndon, Ha- 
merly, Hegne, Langhei, Mauvais, Ojata, Vallers, Wyrene, 
Zell, and other soils that have a relatively high content of 
lime are susceptible to soil blowing, particularly in the 
spring, if they have been bare of vegetation throughout 
winter. Because of freezing and thawing, soil structure 
breaks down, resulting in an increased susceptibility to 
soil blowing. 

Water erosion is a particular hazard on moderately 
sloping and steeper soils, such as Barnes, Buse, 
Esmond, Langhei, Maddock, and Zell. The hazard is 
most severe when the surface is not protected by a 
cover of plants or crop residue. 

Conservation practices that control both soil blowing 
and water erosion are those that maintain a protective 
cover on the surface. Examples are conservation tillage 
systems that leave crop residue on the surface. Applica- 
tions of herbicide can help to minimize the need for 
tillage. Field shelterbelts, cover crops, annual crop bar- 
riers, and stripcropping help to control soil blowing. Inclu- 
sion of grasses and legumes in the cropping sequence, 
grassed waterways (fig. 10), and diversions help to con- 
trol water erosion. A combination of several measures is 
generally needed to protect the soil. 


Figure 9.—An area of Vallers-Hamerly loams, saline, 0 to 3 percent slopes. Salinity restricts crop growth and the choice of crops. The 
degree of salinity is indicated by the extent to which the soll Is bare or covered by kochia, a common weed. 
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Figure 10.—An area eroded by concentrations of runoff. A grassed waterway in this area would help to Control gully erosion. 


The county has a considerable acreage of low lying, 
level and nearly level soils. These soils are highly pro- 
ductive if the surface is free of ponded water during the 
growing season. The area of these soils extends from 
east of Sweetwater and Morrison Lakes westerly through 
the Dry Lake area and to Lake Irvine and the low land 
generally east and southeast of Churchs Ferry. Much of 
the spring meltwater flowing into this area inundates the 
low, level and nearly level cropland. Because the water 
moves off very slowly, the soil is saturated and seeding 
is delayed. Flooding and ponding during heavy summer 
rains sometimes cause crop damage. 

Ponding and a seasonal high water table delay tillage 
and seeding in some areas. A system of field drains, 
road ditches, and channels carries the ponded water to 
lakes and helps to lower the water table. The drainage 
system improves the timeliness of tillage and seeding. H 
generally reduces the extent of wetland wildlife habitat, 
however, and affects the water regime in the lakes that 


receive the runoff. In some drained areas, soil salinity 
has increased. 

Measures that conserve moisture are needed if crop 
production is to be successful on droughty soils. They 
also make it possible to lessen the frequency of summer 
fallow on all cropland. Some of the effective measures 
are a system of conservation tillage that leaves crop 
residue on the surface, windbreaks, annual crop barriers, 
and buffer strips. The crop residue traps snow and im- 
proves infiltration. The annual crop barriers and buffer 
strips result in a uniform distribution of snow throughout 
the field. 

All soils that are used for cultivated crops or for pas- 
ture should be tested to determine their nutrient deficien- 
cies. In areas used for dryland farming, the kind and 
amount of fertilizer to be applied should be based on the 
results of soil tests and on the content of moisture in the 
soil at the time of application. 

Applying herbicide can control weeds. Care should be 
taken to ensure that the correct kind is applied at a rate 
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based on the soil conditions. The colloidal clay and 
humus fraction is responsible for most of the chemical 
activity in soils. Therefore, applying an excessive amount 
of herbicide can damage crops in areas where the or- 
ganic matter content is moderately low or low. Applica- 
tion rates should be correspondingly lowered in these 
areas. 


Yields Per Acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 6. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also consid- 
ered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green manure crops; and 
harvesting that ensures the smallest possible loss. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 6 are grown in 
the survey area, but estimated yields are not listed be- 
cause the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the Cooper- 
ative Extension Service can provide information about 
the management and productivity of the soils for those 
crops. 


Productivity Index 


The productivity index is a relative rating of the ability 
of a particular map unit to produce crop yields in com- 
parison to other map units. The index ranges from 0, 
which indicates no yield, to 100, which indicates the 
highest yield. When the index is calculated, the similar 
and contrasting inclusions are considered as well as the 
soil or soils specified in the name of the map unit. In 
Ramsey County a productivity index of 100 was consid- 
ered equal to an average yield of 40 bushels per acre of 
spring wheat. Multiplying the productivity index by 40 and 
then dividing the product by 100 will convert the index 
number to a figure representing the expected annual 
yield per acre. Overly silty clay loam, 0 to 3 percent 
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slopes, for example, has a productivity index of 95, 
which when multiplied by 40 and then divided by 100, 
converts to 38, which is the expected annual yield of 
spring wheat in bushels per acre for this map unit. (See 
table 6.) 


Land Capability Classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops. Crops 
that require special management are excluded. The soils 
are grouped according to their limitations for field crops, 
the risk of damage if they are used for crops, and the 
way they respond to management. The criteria used in 
grouping the soils do not include major and generally 
expensive landforming that would change slope, depth, 
or other characteristics of the soils, nor do they include 
possible but unlikely major reclamation projects. Capabil- 
ity classification is not a substitute for interpretations 
designed to show suitability and limitations of groups of 
soils for rangeland, for woodland, and for engineering 
purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit. Only 
class and subclass are used in this survey. 

Capability classes, the broadest groups, are designat- 
ed by Roman numerals ! through VIII. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use. The classes are defined as 
follows: 

Class ! soils have few limitations that restrict their use. 

Class || soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class Ill soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful manage- 
ment, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have limita- 
tions that nearly preclude their use for commercial crop 
production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, w, s, or 
ዕ to the class numeral, for example, lle. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly cor- 
rected by artificial drainage); s shows that the soil is 
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limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, range- 
land, woodland, wildlife habitat, or recreation. 

The capability classification of each map unit is given 
in the section “Detailed Soil Map Units.” 


Woodland, Windbreaks, and Environmental 
Plantings 


Prepared by Bruce C. Wight, forester, Soil Conservation Service. 


Ramsey County has approximately 6,840 acres of 
native woodland (8). Most of this woodland is adjacent to 
Devils Lake. The woodland on the uplands surrounding 
Devils Lake is primarily areas of Bottineau loam. Native 
trees also grow in the beach areas around the lake. The 
principal soil in the beach areas is Wamduska loamy 
sand. 

The upland forest type is made up primarily of bur oak, 
green ash, and American elm. Other less common spe- 
cies include quaking aspen, basswood, common choke- 
cherry, hackberry, hawthorn, American plum, silverberry, 
currant, dogwood, woods rose, juneberry, and silver buf- 
faloberry. The dominant species in the beach areas in- 
clude plains cottonwood, various species of willow, and a 
limited amount of American elm. 

Early settlers used the trees for fuel, lumber, and 
fenceposts. Currently, there is a renewed interest in 
using trees for fuel. The principal uses of trees, however, 
are for protection and esthetic purposes. The trees pro- 
tect the soil, homes, livestock, wildlife, and watersheds. 

Windbreaks have been planted in Ramsey County 
since the early days of settlement. Most of the early 
plantings were made to protect farmsteads and live- 
stock. In the late 1930’s, approximately 2,400 acres was 
planted to trees and shrubs under the Prairie States 
Forestry Project of the United States Department of Agri- 
culture, Forest Service. Since that time, more than 
3,000,000 trees have been planted on about 4,300 acres 
by county farmers and landowners assisted by the Soil 
Conservation Service and the Ramsey County Soil Con- 
servation District. Trees and shrubs are still needed 
around numerous farmsteads, but the major need is for 
windbreaks that help to protect soils that are highly sus- 
ceptible to soil blowing. 

The following items should be considered before a 
planting is made: (1) the purpose of the planting, (2) the 
suitability of the soils, (3) the adaptability of the various 
species of trees and shrubs, (4) the location and design 
of the windbreak, and (5) selection of a source of hardy 
and adapted trees and shrubs. If these items are not 


57 


considered, a poor or unsuccessful windbreak may 
result. 

The establishment of a windbreak or an environmental 
planting and the growth of the trees and shrubs also 
depend on suitable site preparation and adequate main- 
tenance after the trees and shrubs are planted. Grasses 
and weeds should be eliminated before the planting is 
made, and the competing vegetation should be con- 
trolled for the life of the windbreak. Some replanting of 
the trees and shrubs may be necessary during the first 2 
years after planting. 

Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, help to keep snow on the fields, and provide 
food and cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To ensure plant survival, a healthy planting 
stock of suitable species should be planted properly on a 
well prepared site and maintained in good condition. 

Table 7 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
soils. The estimates in table 7 are based on measure- 
ments and observation of established plantings that have 
been given adequate care. They can be used as a guide 
in planning windbreaks and screens. Additional informa- 
tion on planning windbreaks and screens and planting 
and caring for trees and shrubs can be obtained from 
local offices of the Soil Conservation Service or the 
Cooperative Extension Service or from a commercial 
nursery. 


Recreation 


Prepared by James R. Thompson, resource conservationist, Soil 
Conservation Service. 


Recreation facilities are very much in demand in 
Ramsey County since the increased water level in Devils 
Lake has made it one of the premiere fishing and boat- 
ing lakes in North Dakota. Although the necessary facili- 
ties have not kept pace with demand, many sites are 
available for public use. Nearly every town in the county 
has a municipal park. 

Five publicly administered camping or access areas 
and three privately owned areas are available. They pro- 
vide food, fishing supplies, and a variety of services, 
including overnight camping, picnicking, and boat 
access. 
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The county also has more than 14,000 acres of unde- 
veloped areas available for public use. This acreage in- 
cludes 6,891 acres of federal refuges, 7,699 acres of 
federal waterfowl production areas, and 375 acres of 
state game management areas. The undeveloped areas 
are available for such activities as hunting, hiking, nature 
study, bird watching, and photography. 

The soils of the survey area are rated in table 8 ac- 
cording to limitations that affect their suitability for recre- 
ation. The ratings are based on restrictive soil features, 
such as wetness, slope, and texture of the surface layer. 
Susceptibility to flooding is considered. Not considered in 
the ratings, but important in evaluating a site, are the 
location and accessibility of the area, the size and shape 
of the area and its scenic quality, vegetation, access to 
water, potential water impoundment sites, and access to 
public sewerlines. The capacity of the soil to absorb 
septic tank effluent and the ability of the soil to support 
vegetation are also important. Soils subject to flooding 
are limited for recreation use by the duration and intensi- 
ty of flooding and the season when flooding occurs. In 
planning recreation facilities, onsite assessment of the 
height, duration, intensity, and frequency of flooding is 
essential. 

In table 8, the degree of soil limitation is expressed as 
slight, moderate, or severe. S/ight means that soil prop- 
erties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that limita- 
lions can be overcome or alleviated by planning, design, 
or special maintenance. Severe means that soil proper- 
ties are unfavorable and that limitations can be offset 
only by costly soil reclamation, special design, intensive 
maintenance, limited use, or by a combination of these 
measures. 

The information in table 8 can be supplemented by 
other information in this survey, for example, interpreta- 
tions for septic tank absorption fields in table 11 and 
interpretations for dwellings without basements and for 
local roads and streets in table 10. 

Camp areas require site preparation, such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facili- 
ties and utility lines. Camp areas are subject to heavy 
foot traffic and some vehicular traffic. The best soils 
have mild slopes and are not wet or subject to flooding 
during the period of use. The surface has few or no 
stones or boulders, absorbs rainfall readily but remains 
firm, and is not dusty when dry. Strong slopes and 
stones or boulders can greatly increase the cost of con- 
structing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 
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Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails for hiking and horseback riding should 
require little or no cutting and filling. The best soils are 
not wet, are firm after rains, are not dusty when dry, and 
are not subject to flooding more than once a year during 
the period of use. They have moderate slopes and few 
or no stones or boulders on the surface. 


Wildlife Habitat 
Prepared by Erling Podoll, biologist, Soil Conservation Service. 


Fish and other wildlife are major resources in Ramsey 
County. In 1981, about 7.4 percent of the fishing li- 
censes sold in North Dakota were purchased in Ramsey 
County and more than 2.6 percent of the hunting li- 
censes were purchased in the county. Almost 20 percent 
of the county population hunts waterfowl. 

Goose hunting attracts out-of-county residents as well 
as many out-of-state hunters. Fishing on Devils Lake 
attracts many people from outside the county. These two 
resources are a major stimulant to the local economy. 

Wildlife populations are much lower than they were 
when the county was settled. Habitat quality and diversi- 
ty are still good, but the amount of wetland and range- 
land habitat has been reduced. 

Important bird species in the county include game spe- 
cies, such as gray partridge, ducks, and geese. The 
habitat for pheasant and sharp-tailed grouse is limited. 

Important mammal species include cottontail rabbits, 
white-tailed jackrabbits, white-tailed deer, tree squirrels, 
mink, raccoon, badger, striped skunk, red fox, and musk- 
rat. The average annual white-tailed deer harvest is 
about 450 animals. 

Ramsey County has about 70,000 acres of undrained 
soils in basins that produce vegetation associated with 
wetlands. It also has about 25,500 acres of meandered 
wetlands, not including the meandered wetlands in 
Devils Lake. Private landowners manage about 32,000 
acres of wetland habitat and about 10,000 acres of 
upland habitat. 

The Fish and Wildlife Service manages 7,699 acres of 
wetlands and upland habitat as waterfowl production 
areas. Landowners sold their drainage rights on 28,500 
acres of wetland to the federal government under the 
Small Wetlands Acquisition Program. About 6,891 acres 
of wetland and upland habitat is managed for wildlife in 
the Lake Alice National Wildlife Refuge. The North 
Dakota Game and Fish Department manages two wildlife 
areas totaling 375 acres. 
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The county has two fishing lakes—Devils Lake and 
Kavanaugh Lake. The potential tor developing new fish- 
ing waters or improving existing water areas is poor. 

Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate vegeta- 
tion, by maintaining the existing plant cover, or by pro- 
moting the natural establishment of desirable plants. 

In table 9, the soils in the survey area are rated ac- 
cording to their potential for providing habitat for various 
kinds of wildlife. This information can be used in planning 
parks, wildlife refuges, nature study areas, and other 
developments for wildlife; in selecting soils that are suita- 
ble for establishing, improving, or maintaining specific 
elements of wildlife habitat; and in determining the inten- 
sity of management needed for each element of the 
habitat. I 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or main- 
tained. Few or no limitations affect management, and 
satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for satis- 
factory results. A rating of poor indicates that limitations 
are severe for the designated element or kind of habitat. 
Habitat can be created, improved, or maintained in most 
places, but management is difficult and must be inten- 
sive. A rating of very poor indicates that restrictions for 
the element or kind of habitat are very severe and that 
unsatisfactory results can be expected. Creating, improv- 
ing, or maintaining habitat is impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and fea- 
tures that affect the growth of grain and seed crops are 
depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface stoni- 
ness, and flood hazard. Soil temperature and soil mois- 
ture are also considerations. Examples of grain and seed 
crops are corn, wheat, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
tall wheatgrass, bromegrass, clover, and alfalfa. 

Wild herbaceous plants are native or naturally estab- 
lished grasses and forbs, including weeds. Soil proper- 
ties and features that affect the growth of these plants 
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are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, surface stoniness, and 
flood hazard. Soil temperature and soil moisture are also 
considerations. Examples of wild herbaceous plants are 
bluestem, goldenrod, wheatgrass, and grama. 

Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, and foliage. Soil properties and fea- 
tures that affect the growth of shrubs are depth of the 
root zone, available water capacity, salinity, and soil 
moisture. Examples of shrubs are juneberry, common 
chokecherry, silver buffaloberry, and snowberry. 

Wetland plants are annual and perennial wild herba- 
ceous plants that grow on moist or wet sites. Submerged 
or floating aquatic plants are excluded. Soil properties 
and features affecting wetland plants are texture of the 
surface layer, wetness, reaction, salinity, slope, and sur- 
face stoniness. Examples of wetland plants are 
smartweed, wild millet, wildrice, saltgrass, cordgrass, 
rushes, sedges, and reeds. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control struc- 
tures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl feeding areas, and 
ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openland wildlife consists of cropland, pas- 
ture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include gray partridge, pheasant, meadowlark, sharp- 
tailed grouse, cottontail, and red fox. 

Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife at- 
tracted to such areas are ducks, geese, herons, shore 
birds, muskrat, mink, and beaver. 

Habitat for rangeland wildlife consists of areas of 
shrubs and wild herbaceous plants. Wildlife attracted to 
rangeland include deer, sharp-tailed grouse, meadowlark, 
and lark bunting. 


Engineering 


This section provides information for planning land 
uses related to urban development and to water man- 
agement. Soils are rated for various uses, and the most 
limiting features are identified. The ratings are given in 
the following tables: Building site development, Sanitary 
facilities, Construction materials, and Water manage- 
ment. The ratings are based on observed performance 
of the soils and on the estimated data and test data in 
the “Soil Properties” section. 
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Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and construc- 
tion. The information, however, has limitations. For ex- 
ample, estimates and other data generally apply only to 
that part of the soil within a depth of 5 or 6 feet. Be- 
cause of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information is not site specific and does not elimi- 
nate the need for onsite investigation of the soils or for 
testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this sec- 
tion. Local ordinances and regulations need to be con- 
sidered in planning, in site selection, and in design. 

Soil properties, site features, and observed perform- 
ance were considered in determining the ratings in this 
section. During the fieldwork for this soil survey, determi- 
nations were made about grain-size distribution, liquid 
limit, plasticity index, soil reaction, depth to bedrock, soil 
wetness, depth to a seasonal high water table, slope, 
likelinood of flooding, natural soil structure aggregation, 
and soil density. Data were collected about kinds of clay 
minerals, mineralogy of the sand and silt fractions, and 
the kind of adsorbed cations. Estimates were made for 
erodibility, permeability, corrosivity, shrink-swell potential, 
available water capacity, and other behavioral character- 
istics affecting engineering uses. 

This information can be used to (1) evaluate the po- 
tential of areas for residential, commercial, industrial, and 
recreation uses; (2) make preliminary estimates of con- 
struction conditions; (3) evaluate alternative routes for 
roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sánd, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the per- 
formance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Building Site Development 


Table 10 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and with- 
out basements, smail commercial buildings, and local 
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roads and streets. The limitations are considered s/ight if 
soil properties and site features are generally favorable 
for the indicated use and limitations are minor and easily 
overcome; moderate if soil properties or site features are 
not favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or mini- 
mize the limitations; and severe if soil properties or site 
features are so unfavorable or so difficult to overcome 
that special design, significant increases in construction 
costs, and possibly increased maintenance are required. 
Special feasibility studies may be required where the soil 
limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The rat- 
ings are based on soil properties, site features, and ob- 
served performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to bed- 
rock, a cemented pan, or a very firm dense layer; stone 
content; soil texture; and slope. The time of the year that 
excavations can be made is affected by the depth to a 
seasonal high water table and the susceptibility of the 
soil to flooding. The resistance of the excavation walls or 
banks to sloughing or caving is affected by soil texture 
and the depth to the water table. 

Dwellings and small commercial buildings are struc- 
tures built on shallow foundations on undisturbed soil. 
The load limit is the same as that for single-family dwell- 
ings no higher than three stories. Ratings are made for 
small commercial buildings without basements, for dwell- 
ings with basements, and for dwellings without base- 
ments. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock or to a cemented pan, large 
stones, slope, and flooding affect the ease of excavation 
and construction. Landscaping and grading that require 
cuts and fills of more than 5 to 6 feet are not consid- 
ered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally limit- 
ed to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a high 
water table, flooding, large stones, and slope affect the 
ease of excavating and grading. Soil strength (as in- 
ferred from the engineering classification of the soil), 
shrink-swell potential, frost action potential, and depth to 
a high water table affect the traffic supporting capacity. 
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Sanitary Facilities 


Table 11 shows the degree and kind of soil limitations 
that affect septic tank absorption fields, sewage lagoons, 
and sanitary landfills. The limitations are considered 
slight if soil properties and site features are generally 
favorable for the indicated use and limitations are minor 
and easily overcome; moderate if soil properties or site 
features are not favorable for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so diffi- 
cult to overcome that special design, significant in- 
creases in construction costs, and possibly increased 
maintenance are required. 

Table 11 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site fea- 
tures are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which efflu- 
ent from a septic tank is distributed into the soil through 
subsurface tiles or perforated pipe. Only that part of the 
soil between depths of 24 and 72 inches is evaluated. 
The ratings are based on soil properties, site features, 
and observed performance of the soils. Permeability, a 
high water table, depth to bedrock or to a cemented 
pan, and flooding affect absorption of the effluent. Large 
stones and bedrock or a cemented pan interfere with 
installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to filter the effluent effectively. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of com- 
pacted soil. Lagoons generally are designed to hold the 
sewage within a depth of 2 to 5 feet. Nearly impervious 
soil material for the lagoon floor and sides is required to 
minimize seepage and contamination of ground water. 

Table 11 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
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or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock or to a cemented pan, flooding, large stones, 
and content of organic matter. 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope, bed- 
rock, and cemented pans can cause construction prob- 
lems, and large stones can hinder compaction of the 
lagoon floor. 

Sanitary landfills are areas where solid waste is dis- 
posed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soi! from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 11 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench type landfills. Unless otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated 
slight or moderate may not be valid. Onsite investigation 
is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil blowing. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water table to permit 
revegetation. The soil material used as final cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
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and the best potential for plants. Material from the sur- 
face layer should be stockpiled for use as the final 
cover. 


Construction Materials 


Table 12 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
sand and gravel. The ratings are based on soil proper- 
ties and site features that affect the removal of the soil 
and its use as construction material. Normal compaction, 
minor processing, and other standard construction prac- 
tices are assumed. Each soil is evaluated to a depth of 5 
or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. in this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index proper- 
ties provides detailed information about each soil layer. 
This information can help determine the suitability of 
each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering classifi- 
cation of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. Specifica- 
tions for each use vary widely. In table 12, only the 
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probability of finding material in suitable quantity is evalu- 
ated. The suitability of the material for specific purposes 
is not evaluated, nor are factors that affect excavation of 
the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the thick- 
ness of suitable material, and the content of rock frag- 
ments. Kinds of rock, acidity, and stratification are given 
in the soil series descriptions. Gradation of grain sizes is 
given in the table on engineering index properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines. This material must be at least 3 
feet thick and less than 50 percent, by weight, large 
stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and cob- 
bles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an appre- 
ciable amount of gravel, stones, or soluble salts, or soils 
that have slopes of 8 to 15 percent. The soils are not so 
wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


Water Management 


Table 13 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas and for embankments, dikes, and levees. The limi- 


Ramsey County, North Dakota 


tations are considered sight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and are easily overcome; mod- 
erate if soil properties or site features are not favorable 
for the indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that spe- 
cial design, significant increase in construction costs, 
and possibly increased maintenance are required. 

This table also gives for each soil the restrictive fea- 
tures that affect drainage, irrigation, terraces and diver- 
sions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils best suited to this use have low seep- 
age potential in the upper 60 inches. The seepage po- 
tential is determined by the permeability of the soil and 
the depth to fractured bedrock or other permeable mate- 
rial. Excessive slope can affect the storage capacity of 
the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, con- 
structed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material tor embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to de- 
termine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable com- 
paction characteristics. Unfavorable features include less 
than 5 feet of suitable material and a high content of 
stones or boulders, organic matter, or salts or sodium. A 
high water table affects the amount of usable material. It 
also affects trafficability. 

Drainage is the removal of excess surface and subsur- 
face water from the soil. How easily and effectively the 
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soil is drained depends on the depth to bedrock, to a 
cemented pan, or to other layers that affect the rate of 
water movement; permeability; depth to a high water 
table or depth of standing water if the soil is subject to 
ponding; slope; susceptibility to flooding; subsidence of 
organic layers; and potential frost action. Excavating and 
grading and the stability of ditchbanks are affected by 
depth to bedrock or to a cemented pan, large stones, 
slope, and the hazard of cutbanks caving. The productiv- 
ity of the soil after drainage is adversely affected by 
extreme acidity or by toxic substances in the root zone, 
such as Salts, sodium, or sulfur. Availability of drainage 
outlets is not considered in the ratings. 

Irrigation is the controlled application of water to sup- 
plement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, ero- 
sion hazard, and slope. The construction of a system is 
affected by large stones and depth to bedrock or to a 
cemented pan. The performance of a system is affected 
by the depth of the root zone, the amount of salts or 
sodium, and soil reaction. 

Terraces and diversions are embankments or a combi- 
nation of channels and ridges constructed across a 
slope to reduce erosion and conserve moisture by inter- 
cepting runoff. Slope, wetness, large stones, and depth 
to bedrock or to a cemented pan affect the construction 
of terraces and diversions. A restricted rooting depth, a 
severe hazard of soil blowing or water erosion, an exces- 
sively coarse texture, and restricted permeability ad- 
versely affect maintenance. 

Grassed waterways are natural or constructed chan- 
nels, generally broad and shallow, that conduct surface 
water to outlets at a nonerosive velocity. Large stones, 
wetness, slope, and depth to bedrock or to a cemented 
pan affect the construction of grassed waterways. A 
hazard of soil blowing, low available water capacity, re- 
stricted rooting depth, toxic substances such as salts or 
sodium, and restricted permeability adversely affect the 
growth and maintenance of the grass after construction. 


Soil Properties 
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Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some bench- 
mark soils. Established standard procedures are fol- 
lowed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and compac- 
tion characteristics. These results are reported in table 
17. 

Estimates of soil properties are based on field exami- 
nations, on laboratory tests of samples from the survey 
area, and on laboratory tests of samples of similar soils 
in nearby areas. Tests verify field observations, verify 
properties that cannot be estimated accurately by field 
observation, and help characterize key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering Index Properties 


Table 14 gives estimates of the engineering classifica- 
tion and of the range of index properties for the major 
layers of each soil in the survey area. Most soils have 
layers of contrasting properties within the upper 5 or 6 
feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under “Soil Series and Their Morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. ‘‘Loam,” for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If the content of particles coarser than 
sand is as much as about 15 percent, an appropriate 
modifier is added, for example, “gravelly.” Textural terms 
are defined in the Glossary. 


Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (7). 

The Unified system classifies soils according to prop- 
erties that affect their use as construction material. Soils 
are classified according to grain-size distribution of the 
fraction less than 3 inches in diameter and according to 
plasticity index, liquid limit, and organic matter content. 
Sandy and gravelly soils are identified as GW, GP, GM, 
GC, SW, SP, SM, and SC; silty and clayey soils as ML, 
CL, OL, MH, CH, and OH; and highly organic soils as PT. 
Soils exhibiting engineering properties of two groups can 
have a dual classification, for example, CL-ML. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are clas- 
sified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional! refine- 
ment, the suitability of a soil as subgrade material can be 
indicated by a group index number. Group index num- 
bers range from O for the best subgrade material to 20 
or higher for the poorest. The AASHTO classification for 
soils tested, with group index numbers in parentheses, is 
given in table 17. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the tield to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on labora- 
tory tests of soils sampled in the survey area and in 
nearby areas and on estimates made in the field. 
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Liquid limit and plasticity index (Atterberg limits) indi- 
cate the plasticity characteristics of a soil. The estimates 
are based on test data from the survey area or from 
nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, and 
plasticity index are generally rounded to the nearest 5 
percent. Thus, if the ranges of gradation and Atterberg 
limits extend a marginal amount (1 or 2 percentage 
points) across classification boundaries, the classification 
in the marginal zone is omitted in the table. 


Physical and Chemical Properties 


Table 15 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, par- 
ticularly structure, porosity, and texture. Permeability is 
considered in the design of soil drainage systems, septic 
tank absorption fields, and construction where the rate of 
water movement under saturated conditions affects be- 
havior. 

Available water capacity reters to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most impor- 
tant properties are the content of organic matter, soil 
texture, bulk density, and soil structure. Available water 
capacity is an important factor in the choice of plants or 
crops to be grown and in the design and management of 
irrigation systems. Available water capacity is not an 
estimate of the quantity of water actually available to 
plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory anal- 
yses. Soil reaction is important in selecting crops and 
other plants, in evaluating soil amendments for fertility 
and stabilization, and in determining the risk of corrosion. 

Salinity is a measure of soluble salts in the soil at 
saturation. It is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter at 
25 degrees C. Estimates are based on field and labora- 
tory measurements at representative sites of nonirrigated 
soils. The salinity of irrigated soils is affected by the 
quality of the irrigation water and by the frequency of 
water application. Hence, the salinity of soils in individual 
fields can differ greatly from the value given in the table. 
Salinity affects the suitability of a soil for crop production, 
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the stability of soil if used as construction material, and 
the potential of the soil to corrode metal and concrete. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of undis- 
turbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on measure- 
ments of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to build- 
ings, roads, and other structures. Special design is often 
needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture con- 
tent is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 millime- 
ters in diameter. The classes are /ow, a change of less 
than 3 percent; moderate, 3 to 6 percent; and high, more 
than 6 percent. Very high, greater than 9 percent, is 
sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value, the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum aver- 
age annual rate of soil erosion by wind or water that can 
occur without affecting crop productivity over a sustained 
period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to soil blow- 
ing in cultivated areas. The groups indicate the suscepti- 
bility to soil blowing. Soils are grouped according to the 
following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 

2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control soil blow- 
ing are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
ioams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
contro! soil blowing are used. 
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4២. Calcareous loamy soils that are less than 35 per- 
cent clay and more than 5 percent finely divided calcium 
carbonate. These soils are erodible. Crops can be grown 
if intensive measures to control soil blowing are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control soil blowing are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control soil blowing are used. 

6. Loamy soils that are 18 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to soil blowing. 


Soil and Water Features 


Table 16 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped ac- 
cording to the intake of water when the soils are thor- 
oughly wet and receive precipitation from long-duration 
storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or grav- 
elly sands. These soils have a high rate of water trans- 
mission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water trans- 
mission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
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have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

۱۲ a soil is assigned to two hydrologic groups in table 
16, the first letter is for drained areas and the second is 
for undrained areas. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams, by runoff from adjacent 
slopes, or by tides. Water standing for short periods after 
rainfall or snowmelt is not considered flooding, nor is 
water in swamps and marshes. 

Table 16 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
occasional, and frequent. None means that flooding is 
not probable; rare that it is unlikely but possible under 
unusual weather conditions; occasional that it occurs, on 
the average, once or less in 2 years; and frequent that it 
occurs, on the average, more than once in 2 years. 
Duration is expressed as very brief if less than 2 days, 
brief if 2 to 7 days, and /ong if more than 7 days. 
Probable dates are expressed in months; November- 
May, for example, means that flooding can occur during 
the period November through May. 

The information is based on evidence in the soil pro- 
file, namely thin strata of gravel, sand, silt, or clay depos- 
ited by floodwater; irregular decrease in organic matter 
content with increasing depth; and absence of distinctive 
horizons that form in soils that are not subject to flood- 
ing. 

Also considered are local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that delin- 
eate flood-prone areas at specific flood frequency levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a saturat- 
ed zone, namely grayish colors or mottles in the soil. 
Indicated in table 16 are the depth to the seasonal high 
water table; the kind of water table—that is, perched or 
apparent; and the months of the year that the water 
table commonly is high. A water table that is seasonally 
high for less than 1 month is not indicated in table 16. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. A perched 
water table is water standing above an unsaturated 
zone. In places an upper, or perched, water table is 
separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
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soil. The first numeral in the range indicates how high 
the water rises above the surface. The second numeral 
indicates the depth below the surface. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the freez- 
ing zone of the soil. Temperature, texture, density, per- 
meability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
soils that have a high water table in winter are the most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of corro- 
sion of uncoated steel is related to such factors as soil 
moisture, particle-size distribution, acidity, and electrical 
conductivity of the soil. The rate of corrosion of concrete 
is based mainly on the sulfate and sodium content, tex- 
ture, moisture content, and acidity of the soil. Special 
site examination and design may be needed if the com- 
bination of factors creates a severe corrosion environ- 
ment. The steel in installations that intersect soil bound- 


aries or soil layers is more susceptible to corrosion than 
steel in installations that are entirely within one kind of 
soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 


Engineering Index Test Data 


Table 17 shows laboratory test data for several 
pedons sampled at carefully selected sites in the survey 
area. The pedons are representative of the series de- 
scribed in the section “Soil Series and Their Morpholo- 
gy.” The soil samples were tested by the North Dakota 
State Highway Department. 

The testing methods generally are those of the Ameri- 
can Association of State Highway and Transportation 
Officials (AASHTO) or the American Society for Testing 
and Materials (ASTM). 

The tests and methods are AASHTO classification—M 
145 (AASHTO), D 3282 (ASTM); Unified classification— 
D 2487 (ASTM); Mechanical analysis—T 88 (AASHTO), 
D 2217 (ASTM); Liquid limit—T 89 (AASHTO), D 423 
(ASTM); Plasticity index—T 90 (AASHTO), D 424 
(ASTM); and Moisture density, Method A—T 99 
(AASHTO), D 698 (ASTM). 
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Classification of the Soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (74). Begin- 
ning with the broadest, these categories are the order, 
suborder, great group, subgroup, family, and series. Clas- 
sification is based on soil properties observed in the field 
or inferred from those observations or from laboratory 
measurements. Table 18 shows the classification of the 
soils in the survey area. The categories are defined in 
the following paragraphs. 

ORDER. Ten soil orders are recognized. The differ- 
ences among orders reflect the dominant soil-forming 
processes and the degree of soil formation. Each order 
is identified by a word ending in so/. An example is 
Mollisol. 

SUBORDER. Each order is divided into suborders pri- 
marily on the basis of properties that influence soil gene- 
sis and are important to plant growth or properties that 
reflect the most important variables within the orders. 
The last syllable in the name of a suborder indicates the 
order. An example is Boroll (Bor, meaning cool, plus ofi, 
from Mollisol). 

GREAT GROUF. Each suborder is divided into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of development of pedogenic hori- 
zons; soil moisture and temperature regimes; and base 
status. Each great group is identified by the name of a 
suborder and by a prefix that indicates a property of the 
soil. An example is Haploborolls (Hap/, meaning: minimal 
horizonation, plus boro//, the suborder of the Mollisols 
that have a frigid temperature regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are transi- 
tions to other orders, suborders, or great groups. Extra- 
grades have some properties that are not representative 
of the great group but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 
one or more adjectives preceding the name of the great 
group. The adjective Udic identifies the subgroup that 
has a udic moisture regime. An example is Udic Haplo- 
borolls. 

FAMILY. Families are established within a subgroup on 
the basis cf physical and chemical properties and other 
characteristics that affect management. Mostly the prop- 
erties are those of horizons below plow depth where 
there is much biological activity. Among the properties 


and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and per- 
manent cracks. A family name consists of the name of a 
subgroup preceded by terms that indicate soil properties. 
An example is fine-loamy, mixed Udic Haploborolls. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. 


Soil Series and Their Morphology 


in this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is com- 
pared with similar soils and with nearby soils of other 
series. A pedon, a small three-dimensional area of soil, 
that is typical of the series in the survey area is de- 
scribed. The detailed description of each soil horizon 
follows standards in the So Survey Manual (13). Many 
of the technical terms used in the descriptions are de- 
fined in So// Taxonomy (14). Unless otherwise stated, 
colors in the descriptions are for moist soil. Following the 
pedon description is the range of important characteris- 
tics of the soils in the series. 

The map units of each soil series are described in the 
section "Detailed Soil Map Units." 


Aberdeen Series 


The Aberdeen series consists of deep, moderately well 
drained, slowly permeable soils on glacial lake plains. 
These soils formed in moderately fine textured lacustrine 
sediments. Slope is 0 to 1 percent. 

Aberdeen soils are similar to Cresbard soils and are 
commonly adjacent to Colvin, Fargo, Hamerly, and 
Overly soils. Cresbard soils have a clay loam subsoil and 
substratum. Colvin, Fargo, and Overly soils do not have 
an alkali (sodic) subsoil or substratum. Colvin and Ha- 
merly soils have a layer of lime accumulation within a 
depth of 16 inches. Fargo soils are poorly drained and 
have a silty clay and silty clay loam substratum. Overly 
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soils are higher on the landscape than the Aberdeen 
soils, and Colvin, Fargo, and Hamerly soils are lower. 

Typical pedon of Aberdeen silty clay loam, in an area 
of Aberdeen-Fargo silty clay loams, 2,075 feet west and 
195 feet north of the southeast corner of sec. 30, T. 156 
N., R. 63 W. 


Ap 一 0 to 6 inches; black (10YR 2/1) silty clay loam, dark 
gray (10YR 4/1) dry; moderate medium granular 
structure; hard, friable, slightly sticky and slightly 
plastic; neutral; abrupt smooth boundary. 

B/E—6 to 8 inches; very dark gray (10YR 3/1) silty clay 
loam (B), dark gray (10YR 4/1) dry; moderate 
medium subangular blocky structure parting to weak 
thin platy; gray (10YR 6/1) dry coatings on faces of 
peds; hard, friable, slightly sticky and slightly plastic; 
neutral; abrupt wavy boundary. 

Bt—8 to 17 inches; very dark gray (10YR 3/1) silty clay, 
dark gray (10YR 4/1) dry; moderate medium pris- 
matic structure parting to moderate medium blocky; 
hard, firm, sticky and plastic; few thin patchy clay 
films on faces of peds; neutral; clear wavy boundary. 

Bk—17 to 20 inches; very dark grayish brown (10YR 
3/2) silty clay loam, grayish brown (10YR 5/2) dry; 
weak fine prismatic structure parting to moderate 
medium subangular blocky; slightly hard, friable, 
sticky and plastic; black (10YR 2/1) coatings on 
faces of peds; few fine threads of lime; slight effer- 
vescence; moderately alkaline; clear wavy boundary. 

Bky—20 to 22 inches; dark grayish brown (2.5Y 4/2) silty 
clay loam, grayish brown (2.5Y 5/2) dry; weak fine 
prismatic structure parting to weak medium suban- 
gular blocky; slightly hard, friable, sticky and plastic; 
small masses of gypsum; lime disseminated 
throughout; strong effervescence; moderately alka- 
line; clear wavy boundary. 

BCky—22 to 32 inches; grayish brown (2.5Y 5/2) silty 
clay loam, light brownish gray (2.5Y 6/2) dry; 
common fine distinct light olive brown (2.5Y 5/4) 
mottles; massive; slightly hard, friable, slightly sticky 
and slightly plastic; few masses of gypsum; lime 
disseminated throughout; strong effervescence; 
moderately alkaline; gradual wavy boundary. 

C1—32 to 40 inches; light olive brown (2.5Y 5/4) silty 
clay loam, pale yellow (2.5Y 7/4) dry; common fine 
prominent yellowish brown (10YR 5/6) and common 
fine distinct light brownish gray (2.5Y 6/2) mottles; 
massive; hard, friable, slightly sticky and slightly 
plastic; few small spots of manganese; few thin 
layers of very fine sandy loam; laminated; slight ef- 
fervescence; moderately alkaline; gradual wavy 
boundary. 

C2—40 to 60 inches; olive brown (2.5Y 4/4) silty clay 
loam, pale yellow (2.5Y 7/4) dry; common fine 
prominent yellowish brown (10YR 5/6), common 
medium distinct light brownish gray (2.5Y 6/2), and 
common medium faint light olive brown (2.5Y 5/4) 
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mottles; massive; hard, friable, slightly sticky and 
slightly plastic; few thin layers of very fine sand and 
silty clay; few fine threads of gypsum; slight effer- 
vescence; moderately alkaline. 


The thickness of the solum ranges from 17 to 36 
inches. The depth to carbonates ranges from 17 to 22 
inches. The Ap horizon is silt loam or silty clay loam. The 
Bt horizon has hue of 10YR or 2.5Y, value of 2 or 3 (3 to 
5 dry), and chroma of 1 or 2. 


Arvilla Series 


The Arvilla series consists of deep, somewhat exces- 
sively drained, rapidly permeable soils on glacial beach- 
es and outwash plains. These soils formed in moderately 
coarse textured material overlying coarse textured glacial 
outwash or beach deposits. Slope ranges from 1 to 6 
percent. 

Arvilla soils are commonly adjacent to Renshaw, 
Sioux, and Wyrene soils. Renshaw soils have a loam 
surface layer. Sioux soils contain more gravel in the 
upper part than the Arvilla soils. Wyrene soils have a 
layer of lime accumulation within a depth of 16 inches. 
Sioux soils are higher on the landscape than the Arvilla 
soils, and Renshaw and Wyrene soils are lower. 

Typical pedon of Arvilla sandy loam, 1 to 6 percent 
slopes, 1,040 feet north and 1,820 feet west of the 
southeast corner of sec. 1, T. 156 N., R. 66 W. 


Ap 一 0 to 7 inches; black (10YR 2/1) sandy loam, very 
dark gray (10YR 3/1) dry; weak medium granular 
structure; soft, very friable, nonsticky and nonplastic; 
about 5 percent gravel; moderately alkaline; abrupt 
smooth boundary. 

A—7 to 9 inches; black (10YR 2/1) sandy loam, very 
dark gray (10YR 3/1) dry; weak coarse prismatic 
structure parting to weak fine and medium subangu- 
lar blocky; soft, very friable, nonsticky and nonplas- 
tic; mildly alkaline; clear wavy boundary. 

Bw—9 to 15 inches; very dark brown (10YR 2/2) sandy 
loam, very dark grayish brown (10YR 3/2) dry; weak 
coarse prismatic structure parting to weak fine and 
medium subangular blocky; soft, very friable, non- 
sticky and nonplastic; about 3 percent gravel; mildly 
alkaline; abrupt smooth boundary. 

2C1—15 to 24 inches; dark brown (10YR 4/3) gravelly 
coarse sand, brown (10YR 5/3) dry; single grain; 
loose, nonsticky and nonplastic; about 20 percent 
gravel; lime coatings on underside of pebbles; 
strong effervescence; moderately alkaline; gradual 
wavy boundary. 

2C2—24 to 60 inches; brown (10YR 5/3) very gravelly 
coarse sand, pale brown (10YR 6/3) dry; single 
grain; loose, nonsticky and nonplastic; about 35 per- 
cent gravel; lime coatings on underside of pebbles; 
strong effervescence; mildly alkaline. 


Ramsey County, North Dakota 


The thickness of the solum and the depth to sand and 
gravel range from 14 to 25 inches. The mollic epipedon 
ranges from 8 to 18 inches in thickness. The content of 
gravel in the 2C horizon ranges from 5 to 35 percent. 


Barnes Series 


The Barnes series consists of deep, well drained, 
moderately slowly permeable soils on glacial till plains. 
These soils formed in medium textured and moderately 
fine textured glacial till. Slope ranges from 1 to 25 per- 
cent. 

Barnes soils are commonly adjacent to Buse, Hamerly, 
Langhei, and Svea soils. Buse and Langhei soils do not 
have a Bw horizon. Hamerly soils are somewhat poorly 
drained and have a layer of lime accumulation within 16 
inches of the surface. Svea soils have a mollic epipedon 
that is more than 16 inches thick. Buse and Langhei 
soils are higher on the landscape than the Barnes soils, 
and Hamerly and Svea soils are lower. 

Typical pedon of Barnes loam, in an area of Barnes- 
Svea loams, 3 to 6 percent stopes, 2,490 feet north and 
60 feet east of the southwest corner of sec. 31, T. 154 
N., R. 64 W. 


Ap 一 0 to 6 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak fine granular structure; soft, 
very friable, nonsticky and nonplastic; neutral; abrupt 
smooth boundary. 

A—6 to 9 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak medium subangular blocky 
structure parting to weak fine granular; soft, very 
friable, nonsticky and nonplastic; mildly alkaline; 
abrupt irregular boundary. 

Bw1—9 to 13 inches; very dark grayish brown (10YR 
3/2) clay loam, dark grayish brown (10YR 4/2) dry; 
moderate medium prismatic structure parting to 
moderate medium subangular blocky; slightly hard, 
friable, slightly sticky and slightly plastic; few thin 
very dark brown (10YR 2/2) films on faces of peds; 
neutral; abrupt irregular boundary. 

Bw2—13 to 15 inches; dark grayish brown (10YR 4/2) 
clay loam, grayish brown (10YR 5/2) dry; weak 
medium prismatic structure parting to moderate 
medium subangular blocky; slightly hard, friable, 
slightly sticky and slightly plastic; neutral; clear wavy 
boundary. 

Bk—15 to 26 inches; light olive brown (2.5Y 5/4) clay 
loam, light gray (2.5Y 7/2) dry; moderate medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; lime disseminated 
throughout and in a few soft masses; violent effer- 
vescence; moderately alkaline; clear wavy boundary. 

C1—26 to 30 inches; grayish brown (2.5Y 5/2) clay 
loam, light gray (2.5Y 7/2) dry; few fine prominent 
red (2.5YR 4/8) mottles; massive; slightly hard, fri- 
able, slightly sticky and slightly plastic; about 3 per- 
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cent gravel; strong effervescence; moderately alka- 
line; gradual wavy boundary. 

C2—30 to 42 inches; dark grayish brown (2.5Y 4/2) clay 
loam, light brownish gray (2.5Y 6/2) dry; few fine 
prominent red (2.5YR 4/8) mottles; massive; slightly 
hard, firm, sticky and plastic; about 3 percent gravel; 
strong effervescence; moderately alkaline; gradual 
wavy boundary. 

ዕ3--42 to 60 inches; grayish brown (2.5Y 5/2) clay 
loam, light gray (2.5Y 7/2) dry; few fine prominent 
red (2.5YR 4/8) mottles; massive; slightly hard, firm, 
Sticky and plastic; about 3 percent gravel; moderate- 
ly alkaline; strong effervescence. 


The thickness of the solum ranges from 15 to 32 
inches. The mollic epipedon ranges from 8 to 16 inches 
in thickness. 

The Ap and A horizons have value of 2 or 3 (3 or 4 
dry) and chroma of 1. They range in combined thickness 
from 7 to 9 inches. The Bw horizon has value of 3 or 4 
(4 to 6 dry) and chroma of 2 or 3. It is clay loam or loam. 
The C horizon also is clay loam or loam. It has chroma 
of 2 to 4. 


Bearden Series 


The Bearden series consists of deep, somewhat 
poorly drained, moderately slowly permeable soils on 
glacial lake plains. These soils formed in moderately fine 
textured and fine textured lacustrine sediments. Slope is 
O to 1 percent. 

Bearden soils are commonly adjacent to Colvin, Fargo, 
Great Bend, Hegne, and Overly soils. Colvin soils are 
poorly drained and very poorly drained. Fargo and 
Hegne soils are poorly drained. They contain more clay 
than the Bearden soils. Great Bend and Overly soils are 
better drained than the Bearden soils. They have a Bw 
horizon. Colvin, Fargo, and Hegne soils are lower on the 
landscape than the Bearden soils, and Great Bend and 
Overly soils are higher. 

Typical pedon of Bearden silty clay loam, 1,250 feet 
north and 225 feet west of the southeast corner of sec. 
2, T. 156 N., ក. 65 W. 


Ap 一 0 to 9 inches; black (10YR 2/1) silty clay loam, very 
dark gray (10YR 3/1) dry; moderate fine and 
medium granular structure; slightly hard, friable, 
slightly sticky and slightly plastic; slight efferves- 
cence; mildly alkaline; abrupt smooth boundary. 

ABk—9 to 18 inches; very dark gray (10YR 3/1) and 
dark gray (10YR 4/1) silty clay loam, dark gray 
(10YR 4/1) and gray (10YR 5/1) dry; moderate fine 
and medium subangular blocky structure; slightly 
hard, friable, sticky and plastic; common fine soft 
masses of lime; strong effervescence; mildly alka- 
line; clear irregular boundary. 
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Bk—18 to 26 inches; grayish brown (2.5Y 5/2) silty clay 
loam, light brownish gray (2.5Y 6/2) dry; few fine 
distinct light olive brown (2.5Y 5/4) motties; moder- 
ate fine and medium subangular blocky structure; 
slightly hard, friable, sticky and plastic; lime dissemi- 
nated throughout; violent effervescence; moderately 
alkaline; clear wavy boundary. 

C1—26 to 35 inches; light olive brown (2.5Y 5/4) silty 
clay loam, light yellowish brown (2.5Y 6/4) dry; few 
fine prominent gray (5Y 5/1) and dark yellowish 
brown (10YR 4/4) mottles; weak coarse subangular 
blocky structure parting to moderate fine and 
medium subangular blocky; slightly hard, friable, 
sticky and plastic; violent effervescence; moderately 
alkaline; clear wavy boundary. 

C2—35 to 39 inches; olive (5Y 5/3) silty clay loam, pale 
yellow (5Y 7/3) dry; common medium distinct gray 
(5Y 5/1) and common fine prominent dark yellowish 
brown (10YR 4/4) mottles; massive; hard, friable, 
sticky and plastic; strong effervescence; moderately 
alkaline; clear wavy boundary. 

C3—39 to 50 inches; olive (5Y 5/3), gray (5Y 5/1), and 
yellowish brown (10YR 5/6) laminated silty clay and 
silty clay loam, pale yellow (5Y 7/3), light gray (5Y 
7/2), and yellow (10YR 7/6) dry; massive; slightly 
hard, friable, sticky and plastic; strong efferves- 
cence; moderately alkaline; clear wavy boundary. 

C4—50 to 60 inches; gray (5Y 5/1) and olive (5Y 5/3) 
laminated silty clay loam and silty clay, light gray (5Y 
7/1) and pale yellow (5Y 7/3) dry; common medium 
prominent dark yellowish brown (10YR 4/4) mottles; 
massive; slightly hard, firm, sticky and plastic; strong 
effervescence; moderately alkaline. 


The mollic epipedon ranges from 9 to 20 inches in 
thickness. Some pedons do not have an ABk horizon. 
The Bk horizon has hue of 10YR, 2.5Y, or 5Y, value of 3 
to 5 (5 to 7 dry), and chroma of 1 to 4. In some pedons 
the C horizon is loam below a depth of 40 inches. 


Bottineau Series 


The Bottineau series consists of deep, well drained, 
moderately slowly permeable soils on glacial till plains. 
These soils formed in medium textured and moderately 
fine textured glacial till. Slope ranges from 1 to 6 per- 
cent. 

Bottineau soils are commonly adjacent to Barnes, 
Buse, Parnell, and Tonka soils. Barnes and Buse soils 
do not have a subsoil layer of clay accumulation. Parnell 
soils are very poorly drained, and Tonka soils are poorly 
drained. Buse soils are higher on the landscape than the 
Bottineau soils, and Parneil and Tonka soils are lower. 
Barnes soils are in positions on the landscape similar to 
those of the Bottineau soils. 

Typical pedon of Bottineau loam, 3 to 6 percent 
slopes, 2,755 feet west and 590 feet south of the north- 
east corner of sec. 19, T. 153 N., R. 64 W. 
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A1—0 to 4 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; moderate fine and medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; common uncoated 
sand grains on faces of peds; neutral; clear smooth 
boundary. 

A2—4 to 9 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak fine prismatic structure parting 
to moderate medium subangular blocky; slightly 
hard, friable, slightly sticky and slightly plastic; 
common uncoated sand grains on faces of peds; 
neutral; clear wavy boundary. 

Bt1—9 to 12 inches; black (10YR 2/1) clay loam, dark 
gray (10YR 4/1) dry; moderate medium prismatic 
structure parting to strong medium blocky; hard, 
firm, sticky and plastic; few thin clay films on faces 
of peds; common uncoated sand grains on faces of 
peds; neutral; clear irregular boundary. 

Bt2—12 to 20 inches; dark grayish brown (10YR 4/2) 
clay loam, grayish brown (10YR 5/2) dry; moderate 
medium prismatic structure parting to strong medium 
blocky; hard, firm, sticky and plastic; few thin clay 
films on faces of peds; common uncoated sand 
grains on faces of peds; neutral; clear wavy bounda- 


ry. 

Bk1—20 to 24 inches; dark grayish brown (2.5Y 4/2) 
clay loam, grayish brown (2.5Y 5/2) dry; weak 
coarse subangular blocky structure; hard, firm, sticky 
and plastic; few medium soft masses of lime; strong 
effervescence; mildly alkaline; gradual wavy bounda- 


ry. 

Bk2—24 to 30 inches; grayish brown (2.5Y 5/2) clay 
loam, light brownish gray (2.5Y 6/2) dry; weak 
coarse subangular blocky structure; hard, firm, sticky 
and plastic; common soft masses and threads of 
lime; violent effervescence; mildly alkaline; gradual 
wavy boundary. 

C1—30 to 44 inches; grayish brown (2.5Y 5/2) clay 
loam, light gray (2.5Y 7/2) dry; massive; slightly 
hard, firm, sticky and plastic; about 3 percent gravel; 
common soft masses of lime; violent effervescence; 
moderately alkaline; gradual wavy boundary. 

C2—44 to 60 inches; grayish brown (2.5Y 5/2) clay 
loam, light brownish gray (2.5Y 6/2) dry; massive; 
slightly hard, firm, sticky and plastic; about 3 percent 
gravel; common soft masses of lime; violent effer- 
vescence; moderately alkaline. 


The thickness of the solum ranges from 20 to 50 
inches. The mollic epipedon ranges from 11 to 16 inches 
in thickness. The Bt1 horizon has hue of 10YR, value of 
2 to 5 (4 to 6 dry), and chroma of 1 to 3. The Bk horizon 
has hue of 2.5Y, value of 4 or 5 (5 to 7 dry), and chroma 
of 2 to 4. The C horizon is loam or clay loam. 


Ramsey County, North Dakota 


Buse Series 


The Buse series consists of deep, well drained, mod- 
erately slowly permeable soils on glacial till plains. These 
soils formed in medium textured and moderately fine 
textured glacial till. Slope ranges from 3 to 15 percent. 

Buse soils are commonly adjacent to Barnes, Langhei, 
and Svea soils. Barnes soils have a Bw horizon. Langhei 
soils do not have a mollic epipedon. Svea soils have a 
mollic epipedon that is more than 16 inches thick. 
Barnes and Svea soils are lower on the landscape than 
the Buse soils, and Langhei soils are higher. 

Typical pedon of Buse loam, in an area of Barnes- 
Buse loams, 6 to 9 percent slopes, 35 feet south and 
2,185 feet west of the northeast corner of sec. 29, T. 
154 N., R. 65 W. 


Ap 一 0 to 7 inches; very dark gray (10YR 3/1) loam, gray 
(10YR 5/1) dry; weak fine granular structure; soft, 
very friable, slightly sticky and slightly plastic; about 
3 percent gravel; strong effervescence; mildly alka- 
line; abrupt smooth boundary. 

Bk1—7 to 16 inches; grayish brown (2.5Y 5/2) loam, 
light gray (2.5Y 7/2) dry; weak medium subangular 
blocky structure parting to weak fine granular, slight- 
ly hard, very friable, slightly sticky and slightly ptas- 
tic; about 3 percent gravel; lime disseminated 
throughout; violent effervescence; mildly alkaline; 
diffuse wavy boundary. 

Bk2—16 to 35 inches; grayish brown (2.5Y 5/2) loam, 
light gray (2.5Y 7/2) dry; few fine prominent red 
(2.5YR 4/8) mottles; weak medium subangular 
blocky structure parting to weak fine granular; slight- 
ly hard, very friable, slightly sticky and slightly plas- 
tic; about 3 percent gravel; common medium soft 
masses of lime; violent effervescence; moderately 
alkaline; diffuse wavy boundary. 

C—35 to 60 inches; grayish brown (2.5Y 5/2) clay loam, 
light brownish gray (2.5Y 6/2) dry; massive; hard, 
friable, sticky and plastic; about 3 percent gravel; 
strong effervescence; moderately alkaline. 


The mollic epipedon is 7 to 9 inches thick. The depth 
to carbonates ranges from 0 to 9 inches. 

The Ap horizon has value of 2 or 3 (4 or 5 dry) and 
chroma of 1. The Bk horizon has value of 4 to 6 (6 or 7 
dry) and chroma of 2 to 4. The C horizon has hue of 
2.5Y, value of 4 to 6 (6 or 7 dry), and chroma of 2 to 4. 
It is clay loam or loam. 


Colvin Series 


The Colvin series consists of deep, poorly drained and 
very poorly drained, moderately slowly permeable soils 
on glacial lake plains and in glacial outwash channels. 
These soils formed in medium textured and moderately 
fine textured lacustrine sediments. Slope is 0 to 1 per- 
cent. 
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Colvin soils are similar to Ojata soils and are common- 
ly adjacent to Aberdeen, Bearden, Fargo, Hegne, and 
Overly soils. Ojata soils are strongly saline and contain 
more salts in the surface layer than the Colvin soils. 
Aberdeen soils have an alkali (sodic) layer and are mod- 
erately well drained. Bearden soils are somewhat poorly 
drained and have light olive brown and olive colors in the 
substratum. Fargo and Hegne soils contain more clay 
than the Colvin soils. Overly soils are moderately well 
drained. Aberdeen, Bearden, and Overly soils are higher 
on the landscape than the Colvin soils. Fargo, Hegne, 
and Ojata soils are in positions on the landscape similar 
to those of the Colvin soils. 

Typical pedon of Colvin silty clay loam, saline, 515 feet 
west and 240 feet south of the northeast corner of sec. 
35, T. 154 N., R. 64 W. 


Az—O to 11 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; moderate medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and plastic; few fine salt crystals; 
strong effervescence; moderately alkaline; clear 
smooth boundary. 

Bk—11 to 24 inches; grayish brown (2.5Y 5/2) silty clay 
loam, light gray (2.5Y 7/2) dry; few fine distinct light 
olive brown (2.5Y 5/4) mottles; moderate coarse 
prismatic structure parting to moderate fine and 
medium subangular blocky; slightly hard, friable, 
sticky and plastic; tongues of black (10YR 2/1) A 
horizon extending throughout; lime disseminated 
throughout; strong effervescence; moderately alka- 
line; clear wavy boundary. 

Bky—24 to 38 inches; grayish brown (2.5Y 5/2) silty clay 
loam, light gray (2.5Y 7/2) dry; common fine promi- 
nent light olive brown (2.5Y 5/6) and common fine 
distinct light olive brown (2.5Y 5/4) mottles; moder- 
ate coarse prismatic structure parting to moderate 
coarse subangular blocky; hard, firm, sticky and 
plastic; thin tongues of black (10YR 2/1) A horizon 
extending to 30 inches; small nests of gypsum; lime 
disseminated throughout; violent effervescence; 
moderately alkaline; gradual wavy boundary. 

Cg 一 38 to 60 inches; grayish brown (2.5Y 5/2) laminated 
silty clay loam and silt loam, light gray (2.5Y 7/2) 
dry; many medium and large prominent yellowish 
brown (10YR 5/6), many large distinct light olive 
brown (2.5Y 5/4), and common medium prominent 
brownish yellow (10YR 6/6) mottles; massive; very 
hard, firm, sticky and plastic; strong effervescence; 
moderately alkaline. 


The mollic epipedon ranges from 8 to 12 inches in 
thickness. Some pedons do not have gypsum, and some 
are nonsaline. The Bk horizon has hue of 2.5Y or 5Y, 
value of 4 to 6 (5 to 8 dry), and chroma of 1 or 2. The 
Cg horizon has value of 4 or 5 (5 to 7 dry) and chroma 
of 2 or 3. 
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Cresbard Series 


The Cresbard series consists of deep, moderately well 
drained, slowly permeable soils on glacial till plains. 
These soils formed in medium textured and moderately 
fine textured glacial till. Slope ranges from 1 to 6 per- 
cent. 

Cresbard soils are similar to Aberdeen soils and are 
commonly adjacent to Barnes, Hamerly, and Svea soils. 
Aberdeen soils have a silty clay and silty clay loa: ` 
subsoil and a silty clay loam substratum. Barnes, Hamer- 
ly, and Svea soils do not have an alkali (sodic) layer in 
the subsoil or substratum. Barnes and Svea soils are 
higher on the landscape than the Cresbard soils, and 
Hamerly soils are ۲۰ 

Typical pedon of Cresbard loam, in an area of Svea- 
Cresbard loams, 1 to 3 percent slopes, 670 feet east 
and 80 feet north of the southwest corner of sec. 34, T. 
157 N., R. 64 W. 


A—O to 6 inches; black (10YR 2/1) loam, very dark gray 
(10YR 3/1) dry; moderate medium granular struc- 
ture; slightly hard, very friable, nonsticky and slightly 
plastic; neutral; clear smooth boundary. 

E—6 to 7 inches; very dark gray (10YR 3/1) loam, gray 
(10YR 5/1) dry; moderate medium platy structure; 
slightly hard, very friable, nonsticky and slightly plas- 
tic; slightly acid; clear wavy boundary. 

B/E—7 to 9 inches; very dark grayish brown (10YR 3/2) 
clay loam (B), dark grayish brown (10YR 4/2) dry; 
moderate medium and coarse prismatic structure 


parting to strong medium angular blocky; gray (10ሃ8 


5/1 dry) coatings (E) on faces of peds; hard, firm, 
Sticky and plastic; neutral; clear irregular boundary. 

Bt1—9 to 14 inches; very dark grayish brown (10YR 3/2) 
clay loam, dark grayish brown (10YR 4/2) dry; mod- 
erate medium prismatic structure parting to strong 
medium blocky; very hard, firm, sticky and plastic; 
many moderately thick clay films on faces of peds; 
moderately alkaline; gradual irregular boundary. 

Bt2—14 to 18 inches; dark grayish brown (2.5Y 4/2) clay 
loam, grayish brown (2.5Y 5/2) dry; moderate 
medium prismatic structure parting to strong medium 
blocky; very hard, firm, sticky and plastic; many 
moderately thick clay films on faces of peds; moder- 
ately alkaline; gradual irregular boundary. 

Bk—18 to 24 inches; grayish brown (2.5Y 5/2) clay 
loam, light brownish gray (2.5Y 6/2) dry; weak 
medium prismatic structure parting to moderate 
medium subangular blocky; hard, friable, sticky and 
plastic; common fine accumulations of lime; strong 
effervescence; strongly alkaline; gradual wavy 
boundary. 

BCky—24 to 36 inches; light brownish gray (2.5Y 6/2) 
clay loam, light gray (2.5Y 7/2) dry; massive; hard, 
friable, sticky and plastic; common crystals of 
gypsum; common fine accumulations of lime; violent 
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effervescence; strongly alkaline; clear wavy bounda- 


ry. 
C—36 to 60 inches; grayish brown (2.5Y 5/2) clay loam, 
light brownish gray (2.5Y 6/2) dry; massive; very 
hard, friable, sticky and plastic; many fine accumula- 
tions of lime; strong effervescence; strongly alkaline. 


The thickness of the solum ranges from 15 to 40 
inches. Some pedons do not have an E horizon. The Bt 
horizon has hue of 2.5Y or 10YR, value of 3 or 4 (4 or 5 
dry), and chroma of 1 or 2. It is clay loam or silty clay. 
The C horizon is loam or clay loam. 


Divide Series 


The Divide series consists of deep, somewhat poorly 
drained soils on glacial outwash plains. These soils 
formed in medium textured sediments over coarse tex- 
tured, medium textured, and moderately fine textured 
sediments. Permeability is moderate in the upper part of 
the profile, rapid in the next part, and moderately slow in 
the lower part. Slope ranges from 1 to 3 percent. 

Divide soils are similar to Hamerly soils and are com- 
monly adjacent to Arvilla, Hamerly, Renshaw, Svea, and 
Wyrene soils. Hamerly soils have a clay loam or loam 
substratum. Arvilla and Renshaw soils are better drained 
than the Divide soils. They have a Bw horizon. Svea 
soils are moderately well drained. Wyrene soils contain 
more sand than the Divide soils. Arvilla and Renshaw 
soils are higher on the landscape than the Divide soils, 
and Wyrene soils are lower. 

Typical pedon of Divide loam, loamy substratum, 1 to 
3 percent slopes, 1,485 feet south and 270 feet west of 
the northeast corner of sec. 24, T. 158 N., R. 63 W. 


Ap 一 0 to 7 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak fine granular structure; 
slightly hard, friable, slightly sticky and slightly plas- 
tic; about 5 percent gravel; strong effervescence; 
mildly alkaline; abrupt smooth boundary. 

A—7 to 11 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; moderate coarse prismatic 
structure parting to weak medium subangular blocky; 
hard, friable, slightly sticky and slightly plastic; about 
5 percent gravel; strong effervescence; mildly alka- 
line; clear wavy boundary. 

Bk1—11 to 20 inches; dark gray (10YR 4/1) loam, gray 
(10YR 5/1) dry; weak medium prismatic structure 
parting to weak fine and medium subangular blocky; 
soft, friable, slightly sticky and slightly plastic; about 
5 percent gravel; lime disseminated throughout; 
strong effervescence; moderately alkaline; gradual 
wavy boundary. 

Bk2—20 to 28 inches; grayish brown (2.5Y 5/2) loam, 
light brownish gray (2.5Y 6/2) dry; weak fine and 
medium subangular blocky structure; hard, friable, 
slightly sticky and slightly plastic; about 5 percent 
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gravel; lime disseminated throughout; violent effer- 
vescence; moderately alkaline; clear smooth bound- 
ary. 

2C—28 to 46 inches; yellowish brown (10YR 5/4) very 
gravelly sand, light yellowish brown (10YR 6/4) and 
very pale brown (10YR 7/4) dry; single grain; loose, 
nonsticky and nonplastic; about 50 percent gravel; 
strong effervescence; moderately alkaline; abrupt 
smooth boundary. 

3Cg—46 to 60 inches; olive (5Y 5/3) clay loam, pale 
yellow (5Y 7/3) dry; few large prominent yellowish 
red (5YR 5/6) mottles; massive; very hard, firm, 
slightly sticky and plastic; about 5 percent gravel; 
slight eftervescence; moderately alkaline. 


The depth to the 2C horizon ranges from 20 to 40 
inches. The depth to the 3C horizon ranges from 45 to 
55 inches. The 2C horizon is gravelly loamy sand or very 
gravelly sand. The content of gravel in this horizon is 25 
to 60 percent. Some of the gravel is soft shale. The 3C 
horizon is loam or clay loam. 


Embden Series 


The Embden series consists of deep, moderately well 
drained, moderately rapidly permeable soils on glacial 
lake plains. These soils formed in medium textured and 
moderately coarse textured lacustrine sediments over 
coarse textured lacustrine sediments. Slope ranges from 
0 to 3 percent. 

Embden soils are similar to Emrick soils and are com- 
monly adjacent to Glyndon and Hamerly soils. Emrick 
soils have a loam subsoil and contain gravel in the 
substratum. Glyndon and Hamerly soils have a layer of 
lime accumulation within a depth of 16 inches. They are 
lower on the landscape than the Embden soils. 

Typical pedon of Embden loam, 0 to 3 percent slopes, 
375 feet east and 2,465 feet north of the southwest 
corner of sec. 18, T. 156 N., R. 66 W. 


Ap 一 0 to 8 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; moderate fine granular struc- 
ture; slightly hard, friable, slightly sticky and slightly 
plastic; few very fine roots; neutral; abrupt smooth 
boundary. 

A—8 to 19 inches; very dark gray (10YR 3/1) loam, dark 
gray (10YR 4/1) dry; weak medium subangular 
blocky structure parting to moderate fine granular; 
slightly hard, friable, slightly sticky and slightly plas- 
tic; few very fine roots; neutral; clear wavy boundary. 

Bw1—19 to 26 inches; very dark grayish brown (2.5Y 
3/2) fine sandy loam, grayish brown (2.5Y 5/2) dry; 
weak medium subangular blocky structure; soft, very 
friable, slightly sticky and slightly plastic; neutral; 
clear wavy boundary. 

Bw2—26 to 35 inches; dark brown (10YR 4/3) fine 
sandy loam, pale brown (10YR 6/3) dry; few fine 
faint grayish brown (10YR 5/2) motties; weak 
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medium subangular blocky structure; soft, very fri- 
able, slightly sticky and slightly plastic; neutral; grad- 
ual wavy boundary. 

BCk—35 to 48 inches; olive brown (2.5Y 4/4) fine sandy 
loam, light yellowish brown (2.5Y 6/4) dry; common 
fine prominent grayish brown (10YR 5/2) mottles; 
massive; soft, very friable, slightly sticky and slightly 
plastic; lime disseminated throughout; strong effer- 
vescence; mildly alkaline; gradual wavy boundary. 

06-48 to 60 inches; olive brown (2.5Y 4/4) loamy fine 
sand, light yellowish brown (2.5Y 6/4) dry; common 
medium prominent grayish brown (10YR 5/2) and 
few fine prominent dark reddish brown (SYR 3/3) 
mottles; massive; soft, very friable, slightly sticky 
and nonplastic; strong effervescence; moderately al- 
kaline. 


The mollic epipedon ranges from 16 to 30 inches in 
thickness. The thickness of the solum and the depth to 
carbonates range from 20 to 52 inches. 


Emrick Series 


The Emrick series consists of deep, moderately well 
drained, moderately permeable soils on glacial till plains. 
These soils formed in medium textured glacial till over 
coarse textured glacial till. Slope ranges from 3 to 9 
percent. 

Emrick soils are similar to Embden soils and are com- 
monly adjacent to Esmond and Sioux soils. Embden soils 
have a fine sandy loam subsoil and do not have gravel 
in the substratum. Esmond soils have a mollic epipedon 
that is less than 14 inches thick. Sioux soils contain 
more sand and gravel than the Emrick soils. Sioux and 
Esmond soils are higher on the landscape than the 
Emrick soils. 

Typical pedon of Emrick loam, in an area of Esmond- 
Emrick loams, 3 to 9 percent slopes, 1,090 feet east and 
630 feet north of the southwest corner of sec. 8, T. 155 
N., R. 64 W. 


Ap 一 0 to 7 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak fine granular structure; 
slightly hard, very friable, slightly sticky and slightly 
plastic; many medium and fine roots; mildly alkaline; 
abrupt smooth boundary. 

A—7 to 12 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak medium prismatic struc- 
ture parting to weak medium subangular blocky; 
soft, very friable, slightly sticky and slightly plastic; 
many medium and fine roots; mildly alkaline; clear 
wavy boundary. 

Bw—12 to 28 inches; very dark grayish brown (10YR 
3/2) loam, dark grayish brown (10YR 4/2) dry; weak 
medium prismatic structure parting to moderate 
medium subangular blocky; slightly hard, very friable, 
slightly sticky and slightly plastic; about 5 percent 
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coarse fragments; mildly alkaline; clear wavy bound- 
ary. 

Bk—28 to 50 inches; grayish brown (2.5Y 5/2) loam, 
light brownish gray (2.5Y 6/2) dry; weak medium 
and coarse subangular blocky structure; slightly 
hard, very friable, slightly sticky and slightly plastic; 
about 5 percent coarse fragments; common soft 
masses of lime; violent effervescence; moderately 
alkaline; abrupt smooth boundary. 

2C—50 to 60 inches; dark grayish brown (2.5Y 4/2) 
loamy sand, light brownish gray (2.5Y 6/2) dry; 
single grain; loose, nonsticky and nonplastic; about 
5 percent coarse fragments; strong effervescence; 
moderately alkaline. 


The mollic epipedon ranges from 16 to 30 inches in 
thickness. The depth to the 2C horizon ranges from 42 
to 60 inches. Some pedons do not have a 2C horizon. 


Esmond Series 


The Esmond series consists of deep, well drained, 
moderately permeable soils on glacial till plains. These 
soils formed in medium textured and moderately coarse 
textured glacial till over coarse textured glacial till. Siope 
ranges from 3 to 9 percent. 

Esmond soils are commonly adjacent to Emrick and 
Sioux soils. Emrick soils have a mollic epipedon that is 
more than 16 inches thick. Sioux soils contain more 
sand and gravel than the Esmond soils. Emrick soils are 
lower on the landscape than the Esmond soils, and 
Sioux soils generally are higher. 

Typical pedon of Esmond loam, in an area of Esmond- 
Emrick loams, 3 to 9 percent slopes, 1,110 feet east and 
475 feet north of the southwest corner of sec. 8, T. 155 
N., R. 64 W. 


Ap 一 0 to 6 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; moderate medium granular struc- 
ture; slightly hard, very friable, slightly sticky and 
slightly plastic; common fine roots; strong efferves- 
cence; mildly alkaline; abrupt smooth boundary. 

Bw—6 to 8 inches; dark grayish brown (10YR 4/2) loam, 
light brownish gray (10YR 6/2) dry; weak coarse 
prismatic structure parting to weak medium suban- 
gular blocky; slightly hard, very friable, slightly sticky 
and slightly plastic; common fine roots; about 3 per- 
cent coarse fragments; strong effervescence; mildly 
alkaline; clear wavy boundary. 

Bk—8 to 19 inches; pale brown (10YR 6/3) loam, very 
pale brown (10YR 7/3) dry; weak coarse prismatic 
structure parting to moderate medium subangular 
blocky; slightly hard, very friable, slightly sticky and 
slightly plastic; about 2 percent coarse fragments; 
lime disseminated throughout; violent effervescence; 
moderately alkaline; clear wavy boundary. 

Cl—19 to 38 inches; light olive brown (2.5Y 5/4) loam, 
pale yellow (2.5Y 7/4) dry; massive; slightly hard, 
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friable, slightly sticky and slightly plastic; about 5 
percent coarse fragments; strong effervescence; 
moderately alkaline; clear wavy boundary. 

C2—38 to 56 inches; light olive brown (2.5Y 5/4) sandy 
loam, pale yellow (2.5Y 7/4) dry; few fine prominent 
strong brown (7.5YR 4/6) mottles; massive: soft, 
very friable, slightly sticky and slightly plastic; about 
5 percent coarse fragments; strong effervescence; 
moderately aikaline; gradual wavy boundary. 

C3—56 to 60 inches; olive brown (2.5Y 4/4) loamy sand, 
light yellowish brown (2.5Y 6/4) dry; single grain; 
soft, loose, nonsticky and nonplastic; strong effer- 
vescence; moderately alkaline. 


The moilic epipedon ranges from 7 to 10 inches in 
thickness. 


Fargo Series 


The Fargo series consists of deep, poorly drained, 
slowly permeable soils on glacial lake plains. These soils 
formed in moderately fine textured and fine textured la- 
custrine sediments. Slope is 0 to 1 percent. 

Fargo soils are similar to Grano soils and are com- 
monly adjacent to Aberdeen, Bearden, Grano, and 
Hegne soils. Aberdeen soils have an alkali (sodic) layer 
in the subsoil or substratum. Bearden and Hegne soils 
have a layer of lime accumulation within a depth of 16 
inches. Grano soils do not have a Bw horizon. Aberdeen, 
Bearden, and Hegne soils are higher on the landscape 
than the Fargo soils, and Grano soils are lower. 

Typical pedon of Fargo silty clay loam, in an area of 
Aberdeen-Fargo silty clay loams, 1,580 feet east and 
1,185 feet south of the northwest corner of sec. 31, T. 
156 N., R. 63 W. 


Ap 一 0 to 7 inches; black (10YR 2/1) silty clay loam, dark 
gray (10YR 4/1) dry; moderate fine granular struc- 
ture; hard, friable, sticky and plastic; neutral; abrupt 
smooth boundary. 

Bw1—7 to 12 inches; black (10YR 2/1) and very dark 
gray (10YR 3/1) silty clay, very dark gray (10YR 
3/1) and dark gray (10YR 4/1) dry; moderate 
medium prismatic structure parting to strong very 
fine blocky; hard, firm, very sticky and very plastic: 
black (10YR 2/1) tongues extending throughout; 
mildly alkaline; clear irregular boundary. 

Bw2—12 to 19 inches; very dark grayish brown (2.5Y 
3/2) silty clay, grayish brown (2.5Y 5/2) dry; 
common large distinct very dark gray (10YR 3/1) 
mottles; moderate medium prismatic structure part- 
ing to strong very fine blocky; hard, firm, very sticky 
and very plastic; black (10YR 2/1) tongues extend- 
ing throughout; slight effervescence in the lower 
part; mildly alkaline; clear irregular boundary. 

Bk—19 to 28 inches; dark grayish brown (2.5Y 4/2) silty 
clay loam, light brownish gray (2.5Y 6/2) dry; few 
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fine distinct olive brown (2.5Y 4/4) mottles; weak 
medium subangular blocky structure; slightly hard, 
firm, very sticky and very plastic; lime disseminated 
throughout and in soft masses; strong efferves- 
cence; moderately alkaline; clear wavy boundary. 

091-28 to 40 inches; olive (5Y 4/3) laminated silty clay 
and silty clay loam, pale olive (5Y 6/3) dry; common 
medium distinct gray (5Y 6/1) mottles; massive; 
slightly hard, firm, very sticky and very plastic; slight 
effervescence; moderately alkaline; gradual wavy 
boundary. 

Cg2—40 to 60 inches; olive (5Y 5/3) laminated silty clay 
and silty clay loam, pale yellow (5Y 7/3) dry; 
common medium distinct gray (5Y 6/1) and 
common medium faint pale olive (5Y 6/3) mottles; 
massive; hard, firm, very sticky and very plastic; 
slight effervescence; moderately alkaline. 


The thickness of the solum ranges from 18 to 32 
inches. The mollic epipedon ranges from 16 to 24 inches 
in thickness. The A horizon is silty clay loam or silty clay. 
The tongues of A material that extend through the Bw 
horizon are 1/2 inch to 2 inches wide. The Bw horizon is 
silty clay or clay. 


Glyndon Series 


The Glyndon series consists of deep, somewhat poorly 
drained, moderately rapidly permeable soils on glacial 
lake plains. These soils formed in moderately fine tex- 
tured and medium textured lacustrine sediments. Slope 
ranges from 0 to 3 percent. 

Glyndon soils are commonly adjacent to Bearden, 
Embden, Hamerly, and Overly soils. Bearden soils con- 
tain more clay than the Glyndon soils. Embden soils are 
moderately well drained and have a Bw horizon. Hamerly 
soils contain more clay and sand in the substratum than 
the Glyndon soils. Overly soils are moderately well 
drained, have a Bw horizon, and contain more clay than 
the Glyndon soils. Bearden and Hamerly soils are in 
positions on the landscape similar to those of the Glyn- 
don soils. Embden and Overly soils are higher on the 
landscape than the Glyndon soils. 

Typical pedon of Glyndon silt loam, 0 to 3 percent 
slopes, 1,400 feet west and 110 feet south of the north- 
east corner of sec. 4, T. 157 N., R. 64 W. 


Ap—- to 8 inches; very dark gray (10YR 3/1) silt loam, 
dark gray (10YR 4/1) dry; weak very fine and fine 
subangular blocky structure; slightly hard, very fri- 
able, slightly sticky and slightly plastic; common fine 
and very fine roots; strong effervescence; mildly al- 
kaline; abrupt smooth boundary. 

Bk1—8 to 13 inches; dark grayish brown (10YR 4/2) silt 
loam, grayish brown (10YR 5/2) dry; moderate 
medium subangular blocky structure; soft, very fri- 
able, slightly sticky and slightly plastic; common fine 
and very fine roots; lime disseminated throughout; 
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violent effervescence; moderately alkaline; clear 
smooth boundary. 

Bk2—13 to 30 inches; grayish brown (2.5Y 5/2) silt 
loam, light brownish gray (2.5Y 6/2) dry; weak fine 
subangular blocky structure; soft, very friable, slightly 
sticky and slightly plastic; few fine and very fine 
roots; lime disseminated throughout; violent effer- 
vescence; moderately alkaline; gradual wavy bound- 


ary. 

C1—30 to 54 inches; light olive brown (2.5Y 5/4) silt 
loam, pale yellow (2.5Y 7/4) dry; common medium 
faint light yellowish brown (2.5Y 6/4) mottles; mas- 
sive; slightly hard, very friable, slightly sticky and 
slightly plastic; strong effervescence; moderately al- 
kaline; gradual wavy boundary. 

2C2—54 to 60 inches; light olive brown (2.5Y 5/4) silty 
clay loam, pale yellow (2.5Y 7/4) dry; many medium 
distinct light brownish gray (2.5Y 6/2) mottles; mas- 
sive; slightly hard, friable, slightly sticky and slightly 
plastic; strong effervescence; moderately alkaline. 


The mollic epipedon ranges from 7 to 10 inches in 
thickness. The C horizon typically is silty clay loam or silt 
loam, but in some pedons it is very fine sand or loamy 
fine sand below a depth of 40 inches. 


Grano Series 


The Grano series consists of deep, very poorly 
drained, slowly permeable soils on glacial lake plains 
and till plains. These soils formed in moderately fine 
textured and fine textured sediments. Slope is 0 to 1 
percent. 

Grano soils are similar to Fargo soils and are com- 
monly adjacent to Fargo, Hegne, and.Vallers soils. Fargo 
soils have a Bw horizon. Hegne and Vallers soils have a 
layer of lime accumulation within a depth of 16 inches. 
Also, Vallers soils contain less clay than the Grano soils. 
Fargo, Hegne, and Vallers soils are higher on the land- 
scape than the Grano soils. 

Typical pedon of Grano silty clay, 690 feet north and 
395 feet west of the southeast corner of sec. 35, T. 154 
N., R. 64 W. 


Ap 一 0 to 8 inches; black (5Y 2/1) silty clay, very dark 
gray (5Y 3/1) dry; strong fine angular blocky struc- 
ture; hard, firm, sticky and plastic; mildly alkaline; 
abrupt smooth boundary. 

Ag 一 8 to 14 inches; black (5Y 2/1) silty clay, very dark 
gray (5Y 3/1) dry; strong fine blocky structure; hard, 
firm, very sticky and very plastic; slight efferves- 
cence; mildly alkaline; clear irregular boundary. 

Cgi—14 to 20 inches; grayish brown (2.5Y 5/2) silty 
clay, light gray (2.5Y 7/2) dry; common medium dis- 
tinct gray (N 5/0) mottles; moderate medium and 
fine blocky structure; hard, very firm, very sticky and 
very plastic; few black (5Y 2/1) tongues of A horizon 
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material extending throughout; strong effervescence; 
moderately alkaline; diffuse wavy boundary. 

Cg2—20 to 29 inches; olive gray (5Y 5/2) silty clay, light 
gray (5Y 7/2) dry; few medium prominent dark 
brown (10YR 4/3) and common medium distinct 
gray (N 5/0) mottles; strong medium and fine blocky 
structure; hard, very firm, very sticky and very plas- 
tic; strong effervescence; moderately alkaline; dif- 
fuse wavy boundary. 

Cg3—29 to 39 inches; olive gray (5Y 4/2) silty clay, light 
olive gray (5Y 6/2) dry; many medium prominent 
light olive brown (2.5Y 5/6) mottles; massive; very 
hard, very firm, very sticky and very plastic; strong 
effervescence; mildly alkaline; diffuse wavy bounda- 


ry. 

Cg4—-39 to 60 inches; olive gray (5Y 4/2) silty clay, light 
olive gray (5Y 6/2) dry; many medium prominent 
light olive brown (2.5Y 5/6) and gray (N 5/0) mot- 
tles; massive; very hard, very firm, very sticky and 
very plastic; strong effervescence; mildly alkaline. 


The mollic epipedon ranges from 8 to 18 inches in 
thickness. The Cg horizon has hue of 5Y or 2.5Y, value 
of 3 to 5 (4 to 7 dry), and chroma of 1 or 2. It is silty 
clay, silty clay loam, or clay loam below a depth of 40 
inches. Some pedons have gypsum crystals below a 
depth of 30 inches. 


Great Bend Series 


The Great Bend series consists of deep, well drained, 
moderately permeable soils on glacial lake plains. These 
soils formed in medium textured and moderately fine 
textured glacial lacustrine sediments. Slope ranges from 
3 to 6 percent. 

Great Bend soils are commonly adjacent to Bearden, 
Colvin, Overly, and Zell soils. Bearden and Colvin soils 
have a layer of lime accumulation within a depth of 16 
inches. Overly soils have a mollic epipedon that is more 
than 16 inches thick. Zell soils do not have a cambic 
horizon. Bearden, Colvin, and Overly soils are lower on 
the landscape than the Great Bend soils, and Zell soils 
are higher. 

Typical pedon of Great Bend silty clay loam, in an 
area of Great Bend-Overly silty clay loams, 3 to 6 per- 
cent slopes, 890 feet north and 460 feet east of the 
southwest corner of sec. 8, T. 154 N., R. 66 W. 


ልፁ--0 to 6 inches; black (10YR 2/1) silty clay loam, very 
dark gray (10YR 3/1) dry; weak fine granular struc- 
ture; slightly hard, friable, slightly sticky and slightly 
plastic; common fine and very fine roots; neutral; 
abrupt smooth boundary. 

A—6 to 10 inches; very dark gray (10YR 3/1) silt loam, 
dark grayish brown (10YR 4/2) dry; moderate 
medium subangular blocky structure parting to weak 
fine and medium granular; slightly hard, friable, 
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slightly sticky and slightly plastic; common fine and 
very fine roots; neutral; clear wavy boundary. 

Bw—10 to 16 inches; very dark grayish brown (2.5Y 3/2) 
silt loam, grayish brown (2.5Y 5/2) dry; moderate 
fine and medium prismatic structure parting to mod- 
erate fine and medium subangular blocky; slightly 
hard, friable, slightly sticky and slightly plastic; 
common fine and very fine roots; mildly alkaline; 
abrupt wavy boundary. 

Bk—16 to 37 inches; light olive brown (2.5Y 5/4) silt 
loam, light gray (2.5Y 7/2) dry; moderate very 
coarse and coarse prismatic structure; soft, friable, 
slightly sticky and slightly plastic; few very fine roots; 
lime disseminated throughout; violent effervescence; 
moderately alkaline; abrupt smooth boundary. 

BCky—37 to 46 inches; light olive brown (2.5Y 5/4) 
laminated silt loam and silty clay loam, pale yellow 
(2.5Y 7/4) dry; massive; slightly hard, friable, slightly 
sticky and slightly plastic; lime disseminated 
throughout; common medium nests of gypsum; vio- 
lent effervescence; mildly alkaline; abrupt smooth 
boundary. 

C—46 to 60 inches; light olive brown (2.5Y 5/4) laminat- 
ed silt loam and silty clay loam, pale yellow (2.5Y 
7/4) dry; massive; slightly hard, friable, slightly sticky 
and slightly plastic; strong effervescence; moderate- 
ly alkaline. 


The mollic epipedon ranges from 8 to 16 inches in 
thickness. The Bw horizon has hue of 10YR or 2.5Y, 
value of 3 to 5 (4 to 6 dry), and chroma of 2 or 3. The 
Bw and C horizons are silt loam or silty clay loam. 


Hamerly Series 


The Hamerly series consists of deep, somewhat poorly 
drained, moderately slowly permeable soils on glacial till 
plains. These soils formed in medium textured and mod- 
erately fine textured glacial till. Slope ranges from 0 to 6 
percent. 

Hamerly soils are similar to Divide soils and are com- 
monly adjacent to Aberdeen, Cresbard, Svea, and 
Vallers soils. Divide soils have a very gravelly sand 2C 
horizon. Aberdeen and Cresbard soils have an alkali 
(sodic) layer in the subsoil or substratum. Svea soils 
have a mollic epipedon that is more than 16 inches 
thick. Vallers soils are poorly drained. Aberdeen, Cres- 
bard, and Svea soils are higher on the landscape than 
the Hamerly soils, and Vallers soils are lower. 

Typical pedon of Hamerly loam, in an area of Hamerly- 
Cresbard loams, 1 to 3 percent slopes, 630 feet south 
and 535 feet west of the northeast corner of sec. 16, T. 
155 N., R. 63 W. 


Ap—0 to 6 inches; black (10YR 2/1) foam, very dark 
gray (10YR 3/1) dry; moderate fine granular struc- 
ture; slightly hard, friable, slightly sticky and slightly 
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plastic; about 3 percent gravel; slight effervescence; 
mildly alkaline; abrupt smooth boundary. 

ABk—6 to 16 inches; very dark grayish brown (2.5Y 3/2) 
loam, grayish brown (2.5Y 5/2) dry; weak coarse 
prismatic structure parting to weak medium and 
coarse subangular blocky; soft, friable, slightly sticky 
and slightly plastic; about 5 percent gravel; lime dis- 
seminated throughout and in soft masses; violent 
effervescence; moderately alkaline; clear wavy 
boundary. 

Bk—16 to 28 inches; dark grayish brown (2.5Y 4/2) 
loam, light brownish gray (2.5Y 6/2) dry; weak 
coarse prismatic structure parting to weak medium 
subangular blocky; slightly hard, friable, slightly 
sticky and slightly plastic; about 3 percent gravel; 
lime disseminated throughout; violent effervescence; 
moderately alkaline; gradual wavy boundary. 

C1—28 to 44 inches; olive brown (2.5Y 4/4) clay loam, 
light yellowish brown (2.5Y 6/4) dry; few fine and 
medium prominent red (2.5YR 4/6) mottles; weak 
coarse prismatic structure parting to weak fine and 
medium subangular blocky; hard, friable, slightly 
sticky and slightly plastic; about 3 percent gravel; 
strong effervescence; moderately alkaline; clear 
wavy boundary. 

C2—44 to 60 inches; dark grayish brown (2.5Y 4/2) clay 
loam, light brownish gray (2.5Y 6/2) dry; common 
fine and medium prominent red (2.5YR 4/6) mottles; 
massive; hard, firm, slightly sticky and plastic; about 
3 percent gravel; few large nests of gypsum; strong 
effervescence; moderately alkaline. 


The mollic epipedon ranges from 7 to 15 inches in 
thickness. Some pedons are saline. The Bk and C hori- 
zons are loam or clay loam. The Bk horizon has hue of 
10۷۳ or 2.5Y, value of 4 to 6 (6 to 8 dry), and chroma of 
1 to 4. The C horizon has hue of 2.5Y or 5Y, value of 4 
to 6 (6 to 8 dry), and chroma of 2 to 4. 


Hegne Series 


The Hegne series consists of deep, poorly drained, 
very slowly permeable soils on glacial lake plains. These 
soils formed in fine textured lacustrine sediments. Slope 
is 0 to 1 percent. 

Hegne soils are commonly adjacent to Bearden, 
Fargo, Grano, and Hamerly soils. Bearden soils contain 
less clay and more silt than the Hegne soils. Fargo and 
Grano soils do not have a layer of lime accumulation 
within a depth of 16 inches. Also, Fargo soils have a Bw 
horizon. Hamerly soils contain less clay and more sand 
than the Hegne soils. Bearden and Hamerly soils are 
higher on the landscape than the Hegne soils, and Fargo 
and Grano soils are lower. 

Typical pedon of Hegne silty clay, 880 feet west and 
1,700 feet south of the northeast corner of sec. 19, T. 
157 N., R. 64 W. 
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Ap 一 0 to 8 inches; black (10YR 2/1) silty clay, dark gray 
(10YR 4/1) dry; moderate coarse and medium su- 
bangular blocky structure; very hard, firm, sticky and 
plastic; common fine roots; slight effervescence; 
mildly alkaline; clear smooth boundary. 

Bkg—8 to 30 inches; dark gray (5Y 4/1) clay, gray (5Y 
5/1) dry; moderate medium and fine blocky struc- 
ture; very hard, firm, sticky and plastic; few fine 
roots; few black (10YR 2/1) tongues and streaks of 
A horizon material extending to a depth of about 16 
inches; lime disseminated throughout; violent effer- 
vescence; mildly alkaline; gradual wavy boundary. 

BCk—30 to 45 inches; grayish brown (2.5Y 5/2) silty 
clay, light gray (2.5Y 7/2) dry; few fine distinct light 
olive brown (2.5Y 5/6) mottles; massive; very hard, 
very firm, very sticky and very plastic; lime dissemi- 
nated throughout; violent effervescence; moderately 
alkaline; gradual wavy boundary. 

Cg—45 to 60 inches; grayish brown (2.5Y 5/2) silty clay, 
light brownish gray (2.5Y 6/2) dry; many medium 
distinct gray (N 5/0), few medium distinct very dark 
brown (10YR 2/2), and light olive brown (2.5Y 5/4) 
mottles; massive; very hard, very firm, very sticky 
and very plastic; common nests of gypsum; strong 
effervescence; moderately alkaline. 


The mollic epipedon ranges from 8 to 15 inches in 
thickness. Some pedons are saline. The Bk, BCk, and 
Cg horizons are silty clay or clay. The Cg horizon has 
hue of 2.5Y or 5Y. 


Lallie Series 


The Lallie series consists of deep, poorly drained, 
slowly permeable soils on glacial lake plains. These soils 
formed in fine textured and moderately fine textured la- 
custrine sediments. Slope is O to 1 percent. 

Lallie soils are commonly adjacent to Mauvais, 
Minnewaukan, and Wamduska soils. Mauvais soils are 
somewhat poorly drained. Minnewaukan soils contain 
more sand than the Lallie soils. Wamduska soils are 
excessively drained and contain more sand and gravel 
than the Lallie soils. Mauvais and Wamduska soils are 
higher on the landscape than the Lallie soils. Minnewau- 
kan soils are in positions on the landscape similar to 
those of the Lallie soils. 

Typical pedon of Lallie clay loam, 170 feet east and 
360 feet south of the northwest corner of sec. 33, T. 154 
N., R. 64 W. 


Ap 一 0 to 5 inches; very dark gray (10YR 3/1) clay loam, 
gray (10YR 5/1) dry; moderate fine and medium 
granular structure; slightly hard, firm, sticky and plas- 
tic; slight effervescence; mildly alkaline; abrupt 
smooth boundary. 

Cg1—5 to 15 inches; grayish brown (2.5Y 5/2) silty clay, 
light brownish gray (2.5Y 6/2) dry; common fine 
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distinct gray (5Y 6/1) and common fine prominent 
yellowish brown (10YR 5/6) mottles; weak medium 
prismatic structure parting to moderate fine blocky; 
hard, very firm, very sticky and very plastic; few 
small nests of gypsum; slight effervescence; mildly 
alkaline; gradual wavy boundary. 

Cg2—15 to 26 inches; dark grayish brown (2.5Y 4/2) 
and light brownish gray (2.5Y 6/2) laminated silty 
clay and clay, grayish brown (2.5Y 5/2) and light 
gray (2.5Y 7/2) dry; massive; hard, very firm, very 
sticky and very plastic; few small nests of gypsum; 
strong effervescence; mildly alkaline; gradual wavy 
boundary. 

Cg3—26 to 35 inches; grayish brown (2.5Y 5/2) laminat- 
ed silty clay and clay, light gray (2.5Y 7/2) dry; 
common fine prominent gray (5Y 6/1), few fine 
prominent yellowish brown (10YR 5/6), and many 
large distinct olive yellow (2.5Y 6/6) mottles; mas- 
sive; very hard, very firm, very sticky and very plas- 
tic; few small nests of gypsum; strong efferves- 
cence; mildly alkaline; gradual wavy boundary. 

Cg4—35 to 42 inches; grayish brown (2.5Y 5/2) laminat- 
ed silty clay and clay, light gray (2.5Y 7/2) dry; 
common medium faint dark grayish brown (2.5Y 
4/2), few fine prominent strong brown (7.5YR 5/6), 
common medium distinct gray (5Y 6/1), and 
common fine distinct olive yellow (2.5Y 5/6) mottles; 
massive; very hard, very firm, very sticky and very 
plastic; common nests of gypsum; strong efferves- 
cence; moderately alkaline; abrupt smooth bounda- 
ry. 

Cg5—42 to 60 inches; olive gray (5Y 4/2) laminated silty 
clay and clay, light olive gray (5Y 6/2) dry; massive; 
very hard, very firm, very sticky and very plastic; 
common nests of gypsum along lamina planes; 
common spots of manganese; slight effervescence; 
moderately alkaline. 


Some pedons are saline. The Ap horizon is 3 to 5 
inches thick. The Cg horizon has value of 3 to 6 (5 to 8 
dry). It generally has chroma of 1 or 2, but in some 
pedons it has chroma of 3 or 4 below a depth of 24 
inches. The C horizon is silty clay, silty clay loam, or 
clay. 


Langhei Series 


The Langhei series consists of deep, well drained, 
moderately permeable soils on giacial till plains. These 
soils formed in medium textured and moderately fine 
textured glacial till. Slope ranges from 9 to 40 percent. 

Langhei soils are commonly adjacent to Barnes and 
Buse soils. Barnes and Buse soils are lower on the 
landscape than the Langhei soils. Also, they have a 
darker and thicker surface layer. Barnes soils have a Bw 
horizon. 

Typical pedon of Langhei loam, in an area of Langhei- 
Barnes loams, 9 to 40 percent slopes, 750 feet north 
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and 1,250 feet west of the southeast corner of sec. 4, T. 
151 N., R. 62 W. 


ል-0 to 4 inches; very dark brown (10YR 2/2) loam, very 
dark grayish brown (10YR 3/2) dry; moderate 
medium subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; about 3 
percent gravel; slight effervescence; neutral; abrupt 
smooth boundary. 

Bk1—4 to 15 inches; dark grayish brown (2.5Y 4/2) 
loam, light brownish gray (2.5Y 6/2) dry; weak 
medium prismatic structure parting to moderate 
medium subangular blocky; slightly hard, friable, 
slightly sticky and slightly plastic; about 5 percent 
gravel; common fine soft masses of lime; violent 
effervescence; moderately alkaline; abrupt smooth 
boundary. 

BCk—15 to 23 inches; dark grayish brown (2.5Y 4/2) 
loam, light gray (2.5Y 7/2) dry; massive; slightly 
hard, friable, slightly sticky and slightly plastic; about 
3 percent gravel; few fine soft masses of lime; 
strong effervescence; mildly alkaline; abrupt smooth 
boundary. 

C—23 to 60 inches; olive brown (2.5Y 4/4) loam, pale 
yellow (2.5Y 7/4) dry; few fine prominent strong 
brown (7.5YR 5/6) mottles; massive; slightly hard, 
friable, slightly sticky and slightly plastic; about 3 
percent gravel; strong effervescence; mildly alkaline. 


The A horizon is 2 to 4 inches thick. It has hue of 
10YR, value of 2 to 4, and chroma of 1 or 2. The C 
horizon is loam or clay loam. 


Maddock Series 


The Maddock series consists of deep, well drained, 
rapidly permeable soils on glaciolacustrine plains. These 
soils formed in coarse textured and moderately coarse 
textured wind- or water-sorted glacial sediments. Slope 
ranges from 3 to 9 percent. 

Maddock soils are commonly adjacent to Buse, Sioux, 
and Zall soils. Buse soils contain more clay and silt than 
the Maddock soils. Sioux soils contain more gravel than 
the Maddock soils. Zell soils contain more silt and less 
sand than the Maddock soils. Buse, Sioux, and Zell soils 
are in positions on the landscape similar to those of the 
Maddock soils. 

Typical pedon of Maddock fine sandy loam, in an area 
of Zell-Maddock complex, 3 to 9 percent slopes, 1,065 
feet west and 350 feet north of the southeast corner of 
sec. 13, T. 154 N., R. 63 W. 


Ap 一 0 to 7 inches; very dark gray (10YR 3/1) fine sandy 
loam, gray (10YR 5/1) dry; weak medium granular 
structure; loose, friable, slightly sticky and slightly 
plastic; strong effervescence; neutral; abrupt smooth 
boundary. 
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AC—7 to 12 inches; dark grayish brown (10YR 4/2) 
loamy fine sand, light brownish gray (10YR 6/2) dry; 
weak medium subangular blocky structure; loose, 
very friable, nonsticky and nonplastic; strong effer- 
vescence; mildly alkaline; clear wavy boundary. 

C1—12 to 52 inches; dark brown (10YR 4/3) fine sand, 
pale brown (10YR 6/3) dry; single grain; loose, non- 
sticky and nonplastic; strong effervescence; mildly 
alkaline; gradual wavy boundary. 

C2—52 to 60 inches; dark grayish brown (10YR 4/2) fine 
sand, light brownish gray (10YR 6/2) dry; common 
fine distinct dark yellowish brown (10YR 4/4) mot- 
tles; single grain; loose, nonsticky and nonplastic; 
slight effervescence; moderately alkaline. 


The mollic epipedon ranges from 7 to 12 inches in 
thickness. The depth to carbonates ranges from 0 to 12 
inches. Some pedons do not have an AC horizon. Some 
have a B horizon. The C horizon is silt loam below a 
depth of 40 inches in some pedons. 


Mauvais Series 


The Mauvais series consists of deep, somewhat poorly 
drained, moderately slowly permeable soils on lake- 
shores. These soils formed in medium textured and mod- 
erately fine textured glacial till. Slope ranges from 0 to 6 
percent. 

Mauvais soils are commonly adjacent to Lallie, 
Minnewaukan, and Wamduska soils. Lallie soils are 
poorly drained and contain more clay than the Mauvais 
soils. Minnewaukan soils are poorly drained and contain 
more sand than the Mauvais soils. Wamduska soils also 
contain more sand. They are excessively drained. Wam- 
duska soils are higher on the landscape than the Mau- 
vais soils, and Lallie and Minnewaukan soils are lower. 

Typical pedon of Mauvais loam, 0 to 6 percent slopes, 
2,140 feet south and 2,305 feet east of the northwest 
corner of sec. 18, T. 153 N., R. 63 W. 


A 一 0 to 2 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak fine granular structure; slightly 
hard, friable, slightly sticky and slightly plastic; many 
very fine roots; 2 percent gravel; strong efferves- 
cence; mildly alkaline; clear smooth boundary. 

C1—2 to 50 inches; grayish brown (2.5Y 5/2) loam, light 
gray (2.5Y 7/2) dry; few fine prominent dark reddish 
brown (2.5YR 3/4) and many medium and large 
prominent yellowish brown (10YR 5/6) mottles; mas- 
sive; hard, friable, sticky and plastic; common light 
brownish gray (2.5Y 6/2) coatings along vertical 
partings; about 2 percent gravel; few fine rounded 
manganese concretions; few fine nests of gypsum; 
strong effervescence; moderately alkaline; clear 
wavy boundary. 

C2—50 to 60 inches; dark grayish brown (2.5Y 4/2) 
loam, light brownish gray (2.5Y 6/2) dry; few fine 
prominent dark reddish brown (2.5YR 3/4) and 
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common fine distinct olive brown (2.5Y 4/4) mottles; 
massive; hard, friable, sticky and plastic; about 2 
percent gravel; few fine rounded manganese con- 
cretions; few fine concentrations of gypsum; strong 
effervescence; mildly alkaline. 


The 10- to 40-inch control section ranges from 18 to 
35 percent clay. The content of gravel in this section 
typically is 1 to 10 percent. The depth to carbonates 
ranges from 0 to 6 inches. Soluble salts are in some 
pedons. 

The A horizon has hue of 10YR, 2.5Y, or 5Y, value of 
2 to 4 (4 or 5 dry), and chroma of 1 or 2 moist or dry. 
The C horizon has hue of 2.5Y or 5Y or is neutral in hue. 
It has value of 4 or 5 (6 or 7 dry) and chroma of 0 to 4. 
It typically is loam but is clay loam, silt loam, or silty clay 
loam in some pedons. It is mildly alkaline or moderately 
alkaline. Some pedons have thin strata of sandy or 
clayey sediments. 


Minnewaukan Series 


The Minnewaukan series consists of deep, poorly 
drained, rapidly permeable soils on glacial lake plains. 
These soils formed in coarse textured lacustrine sedi- 
ments. Slope ranges from 1 to 3 percent. 

Minnewaukan soils are commonly adjacent to Lallie, 
Mauvais, and Wamduska soils. Lallie and Mauvais soils 
contain more clay than the Minnewaukan soils. Mauvais 
soils are somewhat poorly drained. Wamduska soils are 
excessively drained and contain more gravel than the 
Minnewaukan soils. Wamduska and Mauvais soils are 
higher on the landscape than the Minnewaukan soils. 
Lallie soils are in positions on the landscape similar to 
those of the Minnewaukan soils. 

Typical pedon of Minnewaukan loamy fine sand, 1 to 3 
percent slopes, 1,510 feet east and 20 feet south of the 
northwest corner of sec. 33, T. 153 N., R. 64 W. 


A—- to 4 inches; very dark brown (10YR 2/2) loamy fine 
sand, dark. grayish brown (10YR 4/2) dry; weak fine 
and medium granular structure; soft, very friable, 
nonsticky and nonplastic; many very fine roots; 
about 5 percent gravel; slight effervescence; mildly 
alkaline; abrupt smooth boundary. 

C—4 to 11 inches; grayish brown (2.5Y 5/2) sand, light 
gray (2.5Y 7/2) dry; few medium prominent dark 
yellowish brown (10YR 4/4) mottles; single grain; 
loose, nonsticky and nonplastic; few very fine roots; 
about 10 percent gravel; slight effervescence; mod- 
erately alkaline; clear wavy boundary. 

Cg1—11 to 18 inches; grayish brown (2.5Y 5/2) sand, 
light brownish gray (2.5Y 6/2) dry; common medium 
prominent dark brown (7.5YR 4/4) mottles; single 
grain; loose, nonsticky and nonplastic; about 10 per- 
cent gravel; slight effervescence; moderately alka- 
line; clear wavy boundary. 
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Cg2—18 to 24 inches; dark grayish brown (2.5Y 4/2) 
sand, light brownish gray (2.5Y 6/2) dry; common 
medium prominent dark yellowish brown (10YR 4/4) 
mottles; single grain; loose, nonsticky and nonplas- 
tic; about 5 percent gravel; slight effervescence; 
moderately alkaline; clear wavy boundary. 

Cg3—24 to 40 inches; grayish brown (2.5Y 5/2) fine 
sand, light brownish gray (2.5Y 6/2) dry; common 
medium distinct olive brown (2.5Y 4/4) mottles; 
single grain; loose, nonsticky and nonplastic; about 
5 percent gravel; slight effervescence; mildly alka- 
line; abrupt smooth boundary. 

Cg4—40 to 48 inches; dark grayish brown (2.5Y 4/2) 
fine sand, light gray (2.5Y 7/2) dry; common large 
distinct light olive brown (2.5Y 5/6) mottles; single 
grain; loose, nonsticky and nonplastic; slight effer- 
vescence; moderately alkaline; clear wavy boundary. 

Cg5—48 to 60 inches; grayish brown (2.5Y 5/2) sand, 
light brownish gray (2.5Y 6/2) dry; few medium faint 
dark grayish brown (2.5Y 4/2) and many medium 
distinct olive brown (2.5Y 4/4) mottles; single grain; 
loose, nonsticky and nonplastic; about 5 percent 
gravel; slight effervescence; moderately alkaline. 


The A horizon is 3 to 6 inches thick. The 001, 092, 
and 093 horizons are loamy fine sand, fine sand, loamy 
sand, or sand. Some pedons are clay loam, loam, or silt 
loam below a depth of 40 inches. 


Ojata Series 


The Ojata series consists of deep, poorly drained, 
slowly permeable soils on glacial till plains and lake 
plains. These soils formed in medium textured and mod- 
erately fine textured glacial sediments. Slope is O to 1 
percent. 

These soils have more sand and less silt than is defin- 
itive for the Ojata series. This difference, however, does 
not alter the usefulness or behavior of the soils. 

Ojata soils are similar to Colvin soils and are common- 
ly adjacent to Colvin, Hamerly, Southam, and Vallers 
soils. Colvin, Hamerly, and Vallers soils contain less salt 
than the Ojata soils. Southam soils are very poorly 
drained and are ponded during the growing season. 
Southam soils are lower on the landscape than the Ojata 
soils, and Hamerly soils are higher. Colvin and Vallers 
soils are in positions on the landscape similar to those of 
the Ojata soils. 

Typical pedon of Ojata clay loam, 150 feet east and 
120 feet south of the northwest corner of sec. 2, T. 154 
N., R. 64 W. 


Az—0 to 4 inches; black (5Y 2/1) clay loam, very dark 
gray (5Y 3/1) dry; few medium faint dark gray (5Y 
4/1) mottles; moderate medium and fine blocky 
structure; slightly hard, firm, slightly sticky and slight- 
ly plastic; common fine salt crystals; slight efferves- 
cence; moderately alkaline; abrupt wavy boundary. 
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ABkz—4 to 9 inches; dark gray (5Y 4/1) clay loam, gray 
(5Y 5/1) dry; few fine faint gray (5Y 6/1) mottles; 
moderate medium and fine blocky structure; hard, 
firm, slightly sticky and slightly plastic; common fine 
salt crystals; lime disseminated throughout; strong 
effervescence; strongly alkaline; abrupt wavy bound- 
ary. 

Bkz—9 to 30 inches; grayish brown (2.5Y 5/2) clay loam, 
light gray (2.5Y 7/2) dry; few fine distinct gray (N 
5/0) and very dark gray (N 3/0) mottles; moderate 
medium and fine blocky structure; very hard, firm, 
slightly sticky and slightly plastic; common fine salt 
crystals; lime disseminated throughout; violent effer- 
vescence; strongly alkaline; diffuse wavy boundary. 

Cg—30 to 60 inches; olive gray (5Y 4/2) silty clay loam, 
light gray (5Y 7/2) dry; few fine distinct olive (5Y 
4/4) and common medium prominent gray (N 5/0) 
mottles; massive; very hard, very firm, slightly sticky 
and slightly plastic; strong effervescence; moderate- 
ly alkaline. 


The Az horizon has a 1/16- to 1/2-inch coating or 
crust of salt. The Cg horizon is silty clay loam, loam, or 
clay loam. 


Overly Series 


The Overly series consists of deep, moderately well 
drained, moderately slowly permeable soils on glacial 
lake plains. These soils formed in fine textured and mod- 
erately fine textured lacustrine sediments. Slope ranges 
from 0 to 6 percent. 

Overly soils are commonly adjacent to Aberdeen, 
Bearden, Colvin, and Great Bend soils. Aberdeen soils 
have an alkali (sodic) layer in the subsoil or substratum. 
Bearden and Colvin soils have a layer of lime accumula- 
tion within a depth of 16 inches. Bearden soils are some- 
what poorly drained, and Colvin soils are poorly drained 
and very poorly drained. Great Bend soils have a dark 
surface soil that is less than 16 inches thick. Aberdeen, 
Bearden, and Colvin soils are lower on the landscape 
than the Overly soils, and Great Bend soils are higher. 

Typical pedon of Overly silty clay loam, 0 to 3 percent 
slopes, 1,710 feet east and 900 feet south of the north- 
west corner of sec. 11, T. 156 N., R. 65 W. 


Ap 一 0 to 6 inches; black (10YR 2/1) silty clay loam, very 
dark gray (10YR 3/1) dry; moderate fine subangular 
blocky structure; hard, friable, slightly sticky and 
slightly plastic; neutral; abrupt smooth boundary. 

A—6 to 9 inches; black (10YR 2/1) silty clay loam, very 
dark gray (10YR 3/1) dry; moderate medium and 
fine blocky structure; hard, friable, sticky and slightly 
plastic; neutral; clear wavy boundary. 

Bw1—9 to 16 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; moderate medium 
prismatic structure parting to moderate medium 
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blocky; very hard, firm, sticky and slightly plastic; 
neutral; clear irregular boundary. 

Bw2—16 to 19 inches; very dark grayish brown (10YR 
3/2) and dark brown (10YR 4/3) silty clay loam, 
dark grayish brown (10YR 4/2) and brown (10YR 
5/3) dry; moderate medium prismatic structure part- 
ing to moderate medium blocky; very hard, firm, 
sticky and slightly plastic; moderately alkaline; grad- 
ual wavy boundary. 

Bk1—19 to 24 inches; olive brown (2.5Y 4/4) silty clay 
loam, fight yellowish brown (2.5Y 6/4) dry; weak 
medium prismatic structure parting to moderate fine 
blocky; very hard, firm, sticky and slightly plastic; 
irregularly shaped filaments and threads of lime; 
strong effervescence; moderately alkaline; gradual 
wavy boundary. : 

Bk2—24 to 33 inches; grayish brown (2.5Y 5/2) silty clay 
loam, light brownish gray (2.5Y 6/2) dry; common 
fine faint light gray (2.5Y 7/2) mottles; weak medium 
subangular blocky structure; very hard, firm, sticky 
and slightly plastic; lime disseminated throughout; 
strong effervescence; moderately alkaline; gradual 
wavy boundary. 

C1—33 to 50 inches; light olive brown (2.5Y 5/4) silty 
clay loam, light yellowish brown (2.5Y 6/4) dry; 
common fine distinct light brownish gray (2.5Y 6/2) 
mottles; massive; very hard, firm, sticky and slightly 
plastic; slight effervescence; moderately alkaline; 
gradual wavy boundary. 

C2—50 to 60 inches; light olive brown (2.5Y 5/4) silty 
clay, light yellowish brown (2.5Y 6/4) dry; few fine 
distinct light olive brown (2.5Y 5/6) and grayish 
brown (2.5Y 5/2) mottles; massive; very hard, firm, 
sticky and plastic; slight effervescence; moderately 
alkaline. 


The mollic epipedon ranges from 16 to 30 inches in 
thickness. The solum ranges from 18 to 37 inches in 
thickness. The C2 horizon is silty clay or silty clay loam. 


Parnell Series 


The Parnell series consists of deep, very poorly 
drained, slowly permeable soils on glacial till plains and 
lake plains. These soils formed in moderately fine tex- 
tured and fine textured local alluvium derived from glacial 
till. Slope is O to 1 percent. 

Parnell soils are commonly adjacent to Tonka and 
Vallers soils. Tonka soils have a dark gray subsurface 
layer that is more than 4 inches thick. Vallers soils are 
poorly drained and have a layer of lime accumulation 
within a depth of 16 inches. Tonka and Vallers soils are 
higher on the landscape than the Parnell soils. 

Typical pedon of Parnell silty clay loam, in an area of 
Vallers-Parnell-Tonka complex, 0 to 3 percent slopes, 
1,200 feet east and 515 feet south of the northwest 
corner of sec. 19, T. 157 N., R. 62 W. 
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ል--0 to 11 inches; black (10YR 2/1) silty clay loam, dark 
gray (10YR 4/1) dry; moderate coarse subangular 
blocky structure; hard, friable, sticky and plastic; 
mildly alkaline; clear wavy boundary. 

Bt1—11 to 17 inches; black (10YR 2/1) silty clay, gray 
(10YR 5/1) dry; weak medium prismatic structure 
parting to moderate medium subangular blocky; 
hard, firm, sticky and plastic; few thin clay films on 
faces of peds; neutral; clear wavy boundary. 

Bt2—17 to 32 inches; black (10YR 2/1) silty clay, dark 
gray (10YR 4/1) dry; weak medium prismatic struc- 
ture parting to strong fine and medium blocky; very 
hard, firm, very sticky and plastic; few thin clay films 
on faces of peds; neutral; clear wavy boundary. 

Cg1—32 to 50 inches; olive gray (5Y 5/2) silty clay, light 
gray (5Y 7/1) dry; common fine and medium promi- 
nent light olive brown (2.5Y 5/6 and 5/4) mottles; 
weak coarse prismatic structure parting to moderate 
very fine and fine subangular blocky; very hard, very 
firm, sticky and plastic; slight effervescence; mildly 
alkaline; gradual wavy boundary. 

Cg2—50 to 60 inches; olive gray (5Y 5/2) laminated silty 
clay and silty clay loam, light gray (5Y 7/1) dry; 
many medium and large prominent light olive brown 
(2.5Y 5/6) and few fine prominent dark yellowish 
brown (10YR 4/4) mottles; massive; very hard, very 
firm, sticky and plastic; strong effervescence; mildly 
alkaline. 


The solum ranges from 30 to 60 inches in thickness. 
The thickness of the mollic epipedon ranges from 24 to 
40 inches. The depth to carbonates ranges from 32 to 
50 inches. Some pedons have an E horizon, which is 1 
to 4 inches thick. Some pedons have weak platy struc- 
ture in the lower part of the A horizon and have a 
mottled Bt horizon. The Bt horizon is silty clay loam or 
silty clay. 


Renshaw Series 


The Renshaw series consists of deep, somewhat ex- 
cessively drained soils on glacial outwash plains. These 
soils formed in medium textured and moderately coarse 
textured alluvium over coarse textured glacial outwash. 
Permeability is moderate in the upper part of the profile 
and rapid in the lower part. Slope ranges from 0 to 3 
percent. 

Renshaw soils are commonly adjacent to Barnes, 
Divide, Sioux, and Svea soils. Barnes and Svea soils 
have a clay loam or loam substratum. Barnes soils are 
well drained, and Svea soils are moderately well drained. 
Divide soils are somewhat poorly drained and have a 
layer of lime accumulation within a depth of 16 inches. 
Sioux soils contain more sand and gravel than the Ren- 
shaw soils. Divide soils are lower on the landscape than 
the Renshaw soils, and Sioux soils are higher. Barnes 


84 


and Svea soils are in positions on the landscape similar 
to those of the Renshaw soils. 

Typical pedon of Renshaw loam, 1 to 3 percent 
slopes, 1,120 feet north and 105 feet west of the south- 
east corner of sec. 3, T. 151 N., R. 62 W. 


A—- to 6 inches; black (10YR 2/1) loam, very dark gray 
(10YR 3/1) dry; weak fine granular structure; slightly 
hard, very friable, nonsticky and nonplastic; few peb- 
bles; neutral; clear wavy boundary. 

Bwi—6 to 11 inches; very dark grayish brown (10YR 
3/2) loam, dark grayish brown (10YR 4/2) dry; weak 
medium prismatic structure parting to weak medium 
subangular blocky; slightly hard, very friable, non- 
sticky and nonplastic; few pebbles; neutral; gradual 
wavy boundary. 

Bw2—11 to 14 inches; dark brown (10YR 3/3) loam, 
brown (10YR 4/3) dry; weak medium prismatic 
structure parting to weak medium subangular blocky; 
slightly hard, very friable, nonsticky and nonplastic; 
few pebbles; neutral; clear wavy boundary. 

Bw3—14 to 17 inches; dark yellowish brown (10YR 3/4) 
sandy loam, dark yellowish brown (10YR 4/4) dry; 
weak fine granular structure; loose, nonsticky and 
nonplastic; about 10 percent gravel; mildly alkaline; 
clear wavy boundary. 

2Bk—17 to 24 inches; brown (10YR 4/3) gravelly sand, 
pale brown (10YR 6/3) dry; single grain; loose, non- 
sticky and nonplastic; about 20 percent gravel; lime 
disseminated throughout and coatings on under- 
sides of pebbles; slight effervescence; mildly alka- 
line; clear wavy boundary. 

2C—24 to 60 inches; dark yellowish brown (10YR 4/4) 
gravelly sand, yellowish brown (10YR 5/4) dry; 
single grain; loose, nonsticky and nonplastic; about 
20 percent gravel; slight effervescence; mildly alka- 
line. 


The depth to sand and gravel ranges from 14 to 20 
inches. The mollic epipedon ranges from 10 to 16 inches 
in thickness. The content of gravel in the 2C horizon 
ranges from 20 to 50 percent. 


Sioux Series 


The Sioux series consists of deep, excessively 
drained, very rapidly permeable soils on glacial outwash 
plains and till plains. These soils formed in medium tex- 
tured and coarse textured glacial outwash. Slope ranges 
from 1 to 15 percent. 

Sioux soils are commonly adjacent to Arvilla, Barnes, 
Buse, Renshaw, and Svea soils. Arvilla and Renshaw 
soils are more than 14 inches deep to sand and gravel 
and have a Bw horizon. Barnes, Buse, and Svea soils 
contain more clay and less sand and gravel than the 
Sioux soils. All the adjacent soils are ower on the land- 
scape than the Sioux soils. 
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Typical pedon of Sioux loam, in an area of Svea-Sioux 
loams, 1 to 9 percent slopes, 285 feet south and 270 
feet east of the northwest corner of sec. 15, T. 154 N., 
R. 63 W. 


Ap 一 0 to 7 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak fine granular structure; slightly 
hard, friable, slightly sticky and slightly plastic; about 
5 percent gravel; strong effervescence; mildly alka- 
line; abrupt smooth boundary. 

AC—7 to 9 inches; dark grayish brown (10YR 4/2) loam, 
light brownish gray (10YR 6/2) dry; weak medium 
subangular blocky structure; soft, very friable, slightly 
sticky and slightly plastic; about 10 percent gravel; 
strong effervescence; mildly alkaline; clear wavy 
boundary. 

C—9 to 60 inches; brown (10YR 4/3) very gravelly sand, 
pale brown (10YR 6/3) dry; single grain; loose, non- 
sticky and nonplastic; about 50 percent gravel; car- 
bonate coatings on undersides of pebbles; slight 
effervescence; moderately alkaline. 


The mollic epipedon ranges from 7 to 12 inches in 
thickness. The content of gravel in the C horizon ranges 
from 35 to 70 percent. The AC horizon is loam, gravelly 
loam, or loamy sand. 


Southam Series 


The Southam series consists of deep, very poorly 
drained, slowly permeable soils on glacial till plains and 
lake plains. These soils formed in moderately fine tex- 
tured and fine textured alluvium derived from glacial till 
and lacustrine sediments. Siope is 0 to 1 percent. 

Southam soils are commonly adjacent to Hamerly and 
Vallers soils. Hamerly soils are somewhat poorly drained, 
and Vallers soils are poorly drained. Both of these soils 
have a layer of lime accumulation within a depth of 16 
inches. They are higher on the landscape than the 
Southam soils. 

Typical pedon of Southam silty clay loam, 2,450 feet 
north and 1,050 feet west of the southeast corner of 
sec. 6, T. 153 N., R. 61 W. 


Agi—0 to 16 inches; black (5Y 2/1) silty clay loam, dark 
gray (5Y 4/1) dry; massive; very hard, firm, sticky 
and plastic; common fine snail shell fragments; 
strong effervescence; mildly alkaline; gradual wavy 
boundary. 

Ag2—16 to 26 inches; black (5Y 2/1) silty clay, dark 
gray (5Y 4/1) dry; few fine prominent olive brown 
(2.5Y 4/4) mottles; massive; very hard, firm, sticky 
and plastic; common fine snail shell fragments; 
strong effervescence; mildly alkaline; gradual wavy 
boundary. 

Ag3—26 to 32 inches; black (5Y 2/1) silty clay, dark 
gray (5Y 4/1) dry; few fine prominent olive brown 
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(2.5Y 4/4) mottles; massive; very hard, very firm, 
very sticky and very plastic; common fine snail shell 
fragments; common fine concentrations of gypsum 
in nests and along planes; strong effervescence; 
moderately alkaline; gradual wavy boundary. 

Ag4—32 to 40 inches; black (SY 2/1 and 2/2) silty clay, 
dark gray (5Y 4/1) and olive gray (SY 4/2) dry; few 
fine prominent olive brown (2.5Y 4/4) mottles; mas- 
sive; extremely hard, very firm, very sticky and very 
plastic; common fine snail shell fragments; common 
fine concentrations of gypsum in nests and along 
planes; slight effervescence; moderately alkaline; 
gradual wavy boundary. 

Cg1—40 to 48 inches; very dark grayish brown (2.5Y 
3/2) and dark grayish brown (2.5Y 4/2) silty clay, 
grayish brown (2.5Y 5/2) and light brownish gray 
(2.5Y 6/2) dry; few fine prominent yellowish red 
(BYR 4/6) and few fine distinct olive brown (2.5Y 
4/4) mottles; massive; extremely hard, very firm, 
very sticky and very plastic; common fine snail shell 
fragments; few fine rounded manganese concre- 
tions; common fine concentrations of gypsum in 
nests and along planes; strong effervescence; mod- 
erately alkaline; gradual wavy boundary. 

Cg2—48 to 54 inches; grayish brown (2.5Y 5/2) silty 
clay, light brownish gray (2.5Y 6/2) dry; many fine 
and medium distinct olive brown (2.5Y 4/4), few 
medium prominent yellowish red (5YR 4/6), and few 
medium distinct light gray (N 7/0) mottles; massive; 
extremely hard, very firm, very sticky and very plas- 
tic; common fine snail shell fragments; common fine 
rounded manganese concretions; common fine con- 
centrations of gypsum in nests and along planes; 
strong effervescence; moderately alkaline; gradual 
wavy boundary. 

Cg3—54 to 60 inches; dark grayish brown (2.5Y 4/2) 
and light gray (N 7/0) silty clay, light gray (2.5Y 7/2) 
and white (2.5Y 8/2) dry; common medium promi- 
nent strong brown (7.5YR 5/6) and yellowish brown 
(10YR 5/6) mottles; massive; extremely hard, very 
firm, very sticky and very plastic; common fine snail 
shell fragments; few fine rounded manganese con- 
cretions; common fine concentrations of gypsum in 
nests and along planes; strong effervescence; mod- 
erately alkaline. 


The content of clay in the 10- to 40-inch control sec- 
tion ranges from 35 to 50 percent. Some pedons have 
an O horizon, which is as much as 4 inches thick. 

The A horizon has hue of 10YR, 2.5Y, or 5Y or is 
neutral in hue. it has value of 2 or 3 (3 to 5 dry) and 
chroma of 0 to 2. Some pedons have a 2A or AC 
horizon, or both. The C horizon has hue of 2.5Y, 5Y, or 
5GY or is neutral in hue. lt has value of 3 to 7 (4 to 8 
dry) and chroma of 0 to 2. It typically is silty clay, but the 
range includes silty clay loam, clay loam, and clay. Some 
pedons have a 2C horizon. 
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Svea Series 


The Svea series consists of deep, moderately well 
drained, moderately slowly permeabie soils on glacial till 
plains. These soils formed in medium textured and mod- 
erately fine textured glacial till. Slope ranges from 1 to 6 
percent. 

Svea soils are commonly adjacent to Barnes, Buse, 
Cresbard, Hamerly, and Sioux soils. Barnes and Buse 
soils have a mollic epipedon that is thinner than that of 
the Svea soils. Cresbard soils have an alkali (sodic) layer 
in the subsoil or substratum. Hamerly soils have a layer 
of lime accumulation within a depth of 16 inches and are 
somewhat poorly drained. Sioux soils contain more sand 
and gravel than the Svea soils. Barnes, Buse, and Sioux 
soils are higher on the landscape than the Svea soils, 
and Cresbard and Hamerly soils are lower. 

Typical pedon of Svea loam, in an area of Barnes- 
Svea loams, 3 to 6 percent slopes, 1,745 feet west and 
235 feet south of the northeast corner of sec. 1, T. 154 
N., R. 66 W. 


Ap 一 0 to 8 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; moderate fine and medium 
granular structure; slightly hard, friable, slightly sticky 
and slightly plastic; few pebbles; mildly alkaline; 
abrupt smooth boundary. 

Bw—8 to 17 inches; very dark grayish brown (10YR 3/2) 
clay loam, dark grayish brown (10YR 4/2) dry; mod- 
erate medium prismatic structure parting to moder- 
ate medium and coarse subangular blocky; hard, 
friable, sticky and plastic; few pebbles; mildly alka- 
line; clear wavy boundary. 

Bk1—17 to 21 inches; very dark grayish brown (2.5Y 
3/2) loam, grayish brown (2.5Y 5/2) dry; weak 
coarse subangular blocky structure parting to weak 
fine and medium subangular blocky; slightly hard, 
friable, slightly sticky and slightly plastic; about 3 
percent gravel; lime disseminated throughout; violent 
effervescence; mildly alkaline; clear wavy boundary. 

Bk2—21 to 32 inches; light olive brown (2.5Y 5/4) loam, 
light brownish gray (2.5Y 6/2) dry; moderate coarse 
subangular blocky structure parting to moderate fine 
and medium subangular blocky; slightly hard, friable, 
slightly sticky and slightly plastic; about 3 percent 
gravel; few nests of gypsum crystals; lime dissemi- 
nated throughout; violent effervescence; moderately 
alkaline; gradual wavy boundary. 

BCk—32 to 43 inches; olive brown (2.5Y 4/4) loam, light 
brownish gray (2.5Y 6/2) dry; few fine prominent 
yellowish red (2.5YR 4/8) mottles; massive; slightly 
hard, friable, slightly sticky and slightly plastic; about 
3 percent gravel; lime disseminated throughout with 
few fine nests of rounded soft masses of lime; vio- 
lent effervescence; moderately alkaline; gradual 
wavy boundary. 
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ር--43 to 60 inches; olive brown (2.5Y 4/4) loam, light 
yellowish brown (2.5Y 6/4) dry; massive; hard, firm, 
slightly sticky and slightly plastic; about 3 percent 
gravel; strong effervescence; moderately alkaline. 


The thickness of the solum ranges from 24 to 47 
inches. The mollic epipedon ranges from 16 to 28 inches 
in thickness. 

The Ap horizon has value of 2 or 3 (3 or 4 dry) and 
chroma of 1. The A horizon ranges from 8 to 20 inches 
in thickness. The Bw horizon has value of 2 to 4 (3 to § 
dry) and chroma of 1 to 3. It is loam or clay loam and 
ranges from 8 to 16 inches in thickness. The C horizon 
has value of 4 to 6 (6 to 8 dry) and chroma of 2 to 4. It 
is loam or clay loam. Some pedons have a sandy, grav- 
elly, or stony layer in the lower part of the solum. 


Tonka Series 


The Tonka series consists of deep, poorly drained, 
slowly permeable soils on glacial till plains and lake 
plains. These soils formed in moderately fine textured 
and medium textured local alluvium derived from glacial 
till or lacustrine sediments. Slope is 0 to 1 percent. 

Tonka soils are commonly adjacent to Hamerly, Par- 
nell, and Vallers soils. Hamerly and Vallers soils have a 
layer of lime accumulation within a depth of 16 inches. 
Parnell soils do not have a light colored subsurface 
layer. Hamerly and Vallers soils are higher on the land- 
scape than the Tonka soils, and Parnell soils are lower. 

Typical pedon of Tonka silt loam, 2,480 feet east and 
120 feet north of the southwest corner of sec. 30, T. 154 
N., ጸ. 65 W. 


Ap 一 0 to 6 inches; black (10YR 2/1) silt loam, dark gray 
(10YR 4/1) dry; moderate fine granular structure; 
soft, friable, slightly sticky and slightly plastic; slightly 
acid; abrupt smooth boundary. 

A—6 to 9 inches; black (10YR 2/1) silt loam, dark gray 
(10 YR 4/1) dry; moderate fine subangular blocky 
structure; soft, friable, slightly sticky and slightly 
plastic; slightly acid; abrupt wavy boundary. 

E—9 to 16 inches; dark gray (10YR 4/1) loam, light gray 
(10YR 7/1) dry; few fine prominent yellowish brown 
(10YR 5/6) mottles; moderate thin platy structure 
parting to moderate fine subangular blocky; soft, fri- 
able, slightly sticky and slightly plastic; slightly acid; 
abrupt irregular boundary. 

Bt1—16 to 22 inches; very dark gray (10YR 3/1) silty 
clay loam, gray (10YR 5/1) dry; few fine prominent 
yellowish brown (10YR 5/6) mottles; moderate 
coarse prismatic structure parting to moderate 
medium and fine blocky; very hard, firm, sticky and 
plastic; few silt coatings and thin clay films on faces 
of peds; mildly alkaline; clear wavy boundary. 

Bt2—22 to 35 inches; dark grayish brown (2.5Y 4/2) silty 
clay loam, grayish brown (2.5Y 5/2) dry; moderate 
coarse prismatic structure parting to moderate 
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medium and fine blocky; very hard, firm, sticky and 
plastic; few thin clay films on faces of peds; mildly 
alkaline; clear wavy boundary. 

BC— 35 to 40 inches; grayish brown (2.5Y 5/2) clay 
loam, light brownish gray (2.5Y 6/2) dry; few fine 
prominent yellowish red (SYR 5/8) and common fine 
faint light gray (2.5Y 7/2) mottles; moderate fine 
blocky structure; hard, firm, sticky and plastic; about 
3 percent gravel; strong effervescence; mildly alka- 
line; clear wavy boundary. 

C1—40 to 54 inches; grayish brown (2.5Y 5/2) loam, 
light gray (2.5Y 7/2) dry; few fine prominent strong 
brown (7.5YR 5/6) and common medium faint light 
gray (2.5Y 7/2) mottles; massive; very hard, firm, 
sticky and plastic; few pebbles; strong efferves- 
cence; mildly alkaline; clear wavy boundary. 

C2—54 to 60 inches; light olive brown (2.5Y 5/4) loam, 
light yellowish brown (2.5Y 6/4) dry; many fine dis- 
tinct brownish yellow (10YR 6/6) and common 
medium distinct gray (10YR 5/1) mottles; massive; 
very hard, firm, sticky and plastic; few manganese 
coatings; strong effervescence; mildly alkaline. 


The Ap horizon is silt loam or loam. The E horizon 
ranges from 4 to 18 inches in thickness. The Bt horizon 
is silty clay or silty clay loam. The content of gravel in 
the C horizon ranges from ዐ to 10 percent. This horizon 
is loam, clay loam, or silty clay loam. 


Towner Series 


The Towner series consists of deep, moderately well 
drained soils on glacial till plains and lake plains. These 
soils formed in wind- or water-deposited, moderately 
coarse textured and coarse textured material over 
medium textured and moderately fine textured glacial till 
or lacustrine sediments. Permeability is rapid in the upper 
part of the profile and moderately slow in the lower part. 
Slope ranges from 1 to 6 percent. 

Towner soils are commonly adjacent to Lallie, Mau- 
vais, Svea, and Wamduska soils. Lallie and Mauvais soils 
contain more clay in the upper part than the Towner 
soils. Lallie soils are poorly drained, and Mauvais soils 
are somewhat poorly drained. Svea soils contain more 
clay and less sand in the upper part than the Towner 
soils. Wamduska soils have a surface layer that is thin- 
ner than that of the Towner soils. The lower part of their 
substratum is sand. Wamduska soils are higher on the 
landscape than the Towner soils, and Lallie and Mauvais 
soils are lower. Svea soils are in positions on the land- 
scape similar to those of the Towner soils. 

Typical pedon of Towner sandy loam, 1 to 6 percent 
slopes, 80 feet west and 70 feet north of the southeast 
corner of sec. 17, T. 153 N., R. 64 W. 


ል1-፦0 to 7 inches; black (10YR 2/1) sandy loam, very 
dark gray (10YR 3/1) dry; weak medium granular 
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structure; soft, very friable, nonsticky and nonplastic; 
many very fine and fine roots; neutral; clear wavy 
boundary. 

A2—7 to 23 inches; black (10YR 2/1) loamy sand, very 
dark gray (10YR 3/1) dry; few fine distinct dark 
yellowish brown (10YR 3/4) mottles; weak medium 
prismatic structure parting to weak medium suban- 
gular blocky; soft, very friable, nonsticky and non- 
plastic; common very fine roots; few pebbles; mildly 
alkaline; abrupt smooth boundary. 

2C1—23 to 34 inches; dark grayish brown (2.5Y 4/2) 
clay loam, grayish brown (2.5Y 5/2) dry; few fine 
prominent yellowish red (5YR 5/6) mottles; moder- 
ate medium subangular blocky structure; hard, firm, 
sticky and plastic; few very fine roots; few pebbles; 
strong effervescence; mildly alkaline; abrupt smooth 
boundary. 

2C2—34 to 44 inches; grayish brown (2.5Y 5/2) silty clay 
loam, light brownish gray (2.5Y 6/2) dry; few fine 
prominent strong brown (7.5YR 5/6) and common 
medium faint light gray (2.5Y 7/2) mottles; massive; 
hard, firm, sticky and plastic; strong effervescence; 
mildly alkaline; abrupt smooth boundary. 

2C3—44. to 60 inches; light olive brown (2.5Y 5/4) clay 
loam, light yellowish brown (2.5Y 6/4) dry; many 
medium and large distinct dark yellowish brown 
(10YR 4/4), many medium and large prominent gray 
(10YR 5/1), and few fine prominent strong brown 
(7.5YR 5/6) mottles; massive; hard, firm, sticky and 
plastic; few pebbles; strong effervescence; mildly al- 
kaline. 


The depth to the 2C horizon ranges from 20 to 40 
inches. This horizon is loam, clay loam, silt loam, or silty 
clay loam. In some pedons a stony or gravelly layer is at 
the boundary between the A2 and 2C horizons. 


Vallers Series 


The Vallers series consists of deep, poorly drained, 
moderately slowly permeable soils on glacial till plains. 
These soils formed in medium textured and moderately 
fine textured glacial till. Slope ranges from 0 to 3 per- 
cent. 

Vallers soils are commonly adjacent to Hamerly, Par- 
nell, and Tonka soils. Hamerly soils are somewhat poorly 
drained and have olive brown colors in the substratum. 
Parnell and Tonka soils have a layer of clay accumula- 
tion in the subsoil. Also, Tonka soils have a light colored 
subsurface layer. Parnell and Tonka soils are lower on 
the landscape than the Vallers soils, and Hamerly soils 
are higher. 

Typical pedon of Vallers loam, 90 feet east and 395 
feet south of the northwest corner of sec. 6, T. 153 N., 
R. 64 W. 


Ap 一 0 to 8 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; moderate fine granular structure; 
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slightly hard, friable, slightly sticky and nonplastic; 
few pebbles; strong effervescence; mildly alkaline; 
abrupt smooth boundary. 

Bkg1—8 to 12 inches; gray (5Y 5/1) clay loam, light gray 
(5Y 6/1) dry; weak medium subangular blocky struc- 
ture; slightly hard, very friable, slightly sticky and 
slightly plastic; few pebbles; lime disseminated 
throughout; violent effervescence; mildly alkaline; 
gradual wavy boundary. 

Bkg2—12 to 20 inches; gray (5Y 6/1) loam, light gray 
(5Y 7/1) dry; few fine prominent light olive brown 
(2.5Y 5/4) mottles; weak medium subangular blocky 
structure; slightly hard, very friable, sticky and plas- 
tic; about 3 percent gravel; lime disseminated 
throughout; violent effervescence; mildly alkaline; 
gradual wavy boundary. 

Cg1—20 to 28 inches; grayish brown (2.5Y 5/2) loam, 
light brownish gray (2.5Y 6/2) dry; few fine distinct 
olive brown (2.5Y 4/4) mottles; weak medium su- 
bangular blocky structure; hard, friable, sticky and 
plastic; about 3 percent gravel; strong efferves- 
cence; mildly alkaline; gradual wavy boundary. 

Cg2—28 to 34 inches; grayish brown (2.5Y 5/2) clay 
loam, light gray (2.5Y 7/2) dry; few fine prominent 
yellowish brown (10YR 5/6) and common medium 
distinct light yellowish brown (2.5Y 6/4) mottles; 
weak medium subangular blocky structure in the 
upper part and massive in the lower part; hard, fri- 
able, sticky and plastic; strong effervescence; about 
3 percent gravel; moderately alkaline; gradual wavy 
boundary. 

Cg3—34 to 60 inches; dark grayish brown (2.5Y 4/2) 
clay loam, light brownish gray (2.5Y 6/2) dry; 
common medium and large prominent red (2.5YR 
5/8), common medium prominent yellowish brown 
(10YR 5/6), and common medium distinct gray (5Y 
5/1) mottles; massive; hard, friable, sticky and plas- 
tic; strong effervescence; about 3 percent gravel; 
moderately alkaline. 


Some pedons contain gypsum in the C horizon. Some 
have a loam or clay loam ACk horizon. Some are saline. 


Wamduska Series 


The Wamduska series consists of deep, excessively 
drained, rapidly permeable soils on lake beaches. These 
soils formed in coarse textured water-sorted sediments. 
Slope ranges from 1 to 9 percent. 

Wamduska soils are commonly adjacent to Lallie, 
Mauvais, and Minnewaukan soils. They are higher on the 
landscape than those soils. Lallie and Minnewaukan 
soils are poorly drained, and Mauvais soils are some- 
what poorly drained. 

Typical pedon of Wamduska loamy sand, 1 to 9 per- 
cent slopes, 365 feet north and 50 feet east of the 
southwest corner of sec. 18, T. 153 N., R. 65 W. 
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A—0 to 3 inches; black (10YR 2/1) loamy sand, dark 
gray (10YR 4/1) dry; weak fine granular structure; 
loose, nonsticky and nonplastic; about 10 percent 
gravel; mildly alkaline; abrupt smooth boundary. 

Ci—3 to 6 inches; olive brown (2.5Y 4/4) very gravelly 
sand, light olive brown (2.5Y 5/4) dry; single grain; 
loose, nonsticky and nonplastic; about 40 percent 
gravel; moderately alkaline; abrupt smooth bounda- 


ry. 

C2—6 to 16 inches; grayish brown (2.5Y 5/2) very grav- 
elly sand, light brownish gray (2.5Y 6/2) dry; single 
grain; loose, nonsticky and nonplastic; about 35 per- 
cent gravel; mildly alkaline; abrupt smooth boundary. 

C3—16 to 24 inches; light brownish gray (2.5Y 6/2) 
sand, light gray (2.5Y 7/2) dry; single grain; loose, 
nonsticky and nonplastic; about 10 percent gravel; 
neutral; abrupt smooth boundary. 

C4—24 to 32 inches; grayish brown (2.5Y 5/2) coarse 
sand, light brownish gray (2.5Y 6/2) dry; single 
grain; loose, nonsticky and nonplastic; about 10 per- 
cent gravel; neutral; abrupt smooth boundary. 

C5—32 to 42 inches; grayish brown (2.5Y 5/2) fine sand, 
light brownish gray (2.5Y 6/2) dry; single grain; 
loose, nonsticky and nonplastic; about 10 percent 
gravel; mildly alkaline; abrupt smooth boundary. 

C6—42 to 50 inches; light brownish gray (2.5Y 6/2) 
gravelly sand, light gray (2.5Y 7/2) dry; single grain; 
loose, nonsticky and nonplastic; about 35 percent 
gravel; slight effervescence; moderately alkaline; 
abrupt smooth boundary. 

C7—50 to 60 inches; dark grayish brown (2.5Y 4/2) 
sand, grayish brown (2.5Y 5/2) dry; single grain; 
loose, nonsticky and nonplastic; about 10 percent 
gravel; slight effervescence; moderately alkaline. 


The A horizon is 3 to 6 inches thick. The content of 
gravel in the C horizon ranges from 15 to 25 percent. It 
is more than 35 percent in individual horizons. The C 
horizon has value of 3 to 6 (4 to 7 dry) and chroma of 2 
to 4. 


Wyrene Series 


The Wyrene series consists of deep, somewhat poorly 
drained soils on glacial outwash plains. These soils 
formed in moderately coarse textured and coarse tex- 
tured material over medium textured and moderately fine 
textured glacial outwash sediments. Permeability is rapid 
in the upper part of the profile and moderately slow in 
the lower part. Slope ranges from 0 to 3 percent. 

Wyrene soils are commonly adjacent to Arvilla, Bear- 
den, and Hamerly soils. Arvilla soils are somewhat ex- 
cessively drained and contain more gravel than the 
Wyrene soils. Also, they are higher on the landscape. 
Bearden and Hamerly soils contain more clay and less 
sand than the Wyrene soils. They are in positions on the 
landscape similar to those of the Wyrene soils. 
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Typical pedon of Wyrene sandy loam, loamy substra- 
tum, 0 to 3 percent slopes, 1,845 feet north and 90 feet 
west of the southeast corner of sec. 2, T. 156 N., R. 65 
W. 


Ap 一 0 to 10 inches; black (10YR 2/1) sandy loam, very 
dark gray (10YR 3/1) dry; moderate fine subangular 
blocky structure; soft, friable, slightly sticky and 
slightly plastic; common very fine roots; strong effer- 
vescence; about 5 percent gravel; mildly alkaline; 
abrupt smooth boundary. 

Bk—10 to 18 inches; dark grayish brown (10YR 4/2) 
sandy loam, gray (10YR 6/1) dry; moderate medium 
and coarse prismatic structure parting to moderate 
medium subangular blocky; soft, friable, slightly 
sticky and slightly plastic; common very fine roots; 
about 5 percent gravel; lime disseminated through- 
out; violent effervescence; mildly alkaline; clear 
wavy boundary. 

2C1—18 to 29 inches; pale brown (10YR 6/3) loamy 
sand, light gray (10YR 7/2) dry; few fine prominent 
yellowish red (5YR 4/6) mottles; weak fine and 
medium subangular biocky structure; soft, very fri- 
able, nonsticky and nonplastic; few very fine roots; 
about 10 percent gravel; strong effervescence; mod- 
erately alkaline; clear irregular boundary. 

2C2—29 to 49 inches; light brownish gray (2.5Y 6/2) 
gravelly sand, light gray (2.5Y 7/2) dry; many coarse 
distinct yellowish brown (10YR 5/6) mottles; single 
grain; loose, nonsticky and nonplastic; strong effer- 
vescence; about 15 percent gravel; moderately alka- 
line; clear smooth boundary. 

3C3—49 to 60 inches; gray (10YR 6/1) laminated loam 
and clay loam, white (10YR 8/1) dry; many medium 
prominent yellowish red (5YR 4/6) mottles; massive; 
slightly hard, friable, slightly sticky and slightly plas- 
tic; strong effervescence; moderately alkaline. 


The depth to the 2C horizon ranges from 17 to 24 
inches. The content of gravel in the 2C horizon ranges 
from 5 to 25 percent. This horizon is gravelly sand, 
loamy sand, coarse sand, or sand. The 3C horizon is 
loam, clay loam, or silt loam. 


Zell Series 


The Zell series consists of deep, well drained, moder- 
ately permeable soils on glacial till plains and lake plains. 
These soils formed in medium textured glaciolacustrine 
sediments. Slope ranges from 3 to 9 percent. 

Zell soils are commonly adjacent to Buse, Maddock, 
and Sioux soils. The sand in the adjacent soils is coarser 
than that in the Zell soils. Buse soils contain more clay 
than the Zell soils, and Maddock and Sioux soils contain 
more sand. Sioux soils are generally higher on the land- 
scape than the Zell soils. Buse and Maddock soils are in 
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positions on the landscape similar to those of the Zell 
soils. 

Typical pedon of Zell loam, in an area of Zell-Maddock 
complex, 3 to 9 percent slopes, 2,150 feet north and 20 
feet east of the southwest corner of sec. 5, T. 153 N., ក. 
61 W. 


Ap 一 0 to 6 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; moderate fine granular structure; 
soft, very friable, nonsticky and slightly plastic; slight 
effervescence; mildly alkaline; abrupt smooth bound- 
ary. 

Bw—6 to 10 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; weak 
medium and coarse subangular blocky structure 
parting to weak fine subangular blocky; soft, very 
friable, nonsticky and slightly plastic; strong efferves- 
cence; moderately alkaline; clear irregular boundary. 
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BCk—10 to 16 inches; olive brown (2.5Y 4/4) silt loam, 
light brownish gray (2.5Y 6/2) dry; massive; soft, 
very friable, nonsticky and slightly plastic; lime dis- 
seminated throughout with some soft nests and 
threads; violent effervescence; moderately alkaline; 
clear wavy boundary. 

C1—16 to 36 inches; olive brown (2.5Y 4/4) silt loam, 
light gray (2.5Y 7/2) dry; massive; soft, very friable, 
nonsticky and slightly plastic; violent effervescence; 
moderately alkaline; clear wavy boundary. 

C2—36 to 60 inches; olive brown (2.5Y 4/4) laminated 
silt loam and very fine sandy loam, light gray (2.5Y 
7/2) dry; massive; soft, very friable, nonsticky and 
nonplastic; strong effervescence; moderately alka- 
line. 


The mollic epipedon ranges from 6 to 10 inches in 
thickness. The BCk horizon ranges from 6 to 20 inches 
in thickness. 


Formation of the Soils 
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Soil forms through processes acting on deposited or 
accumulated geologic material. The characteristics of the 
soil at any given point are determined by (1) the physical 
and mineralogical composition of the parent material; (2) 
the climate under which the soil material has accumulat- 
ed and existed since accumulation; (3) the plant and 
animal life on and in the soil; (4) the relief, or lay of the 
land; and (5) the length of time that the forces of soil 
formation have acted on the soil material. 

Climate and plant and animal life, chiefly plants, are 
active factors of soil formation. They act on the parent 
material that has accumulated through the weathering of 
rocks and slowly change it to a natura! body that has 
genetically related horizons. The effects of climate and 
plant and animal life are conditioned by relief. The parent 
material affects the kind of soil profile that forms and, in 
extreme cases, determines it almost entirely. Finally, 
time is needed for changing the parent material into a 
soil. Some time is always required for the differentiation 
of soil horizons. Usually, a long. time is required for the 
development of distinct horizons. 

The factors of soil formation are so closely interrelated 
in their effects on the soil that few generalizations can 
be made regarding the effect of any one factor unless 
conditions are specified for the other four. 


Parent Material 


The soils in Ramsey County formed in glacial drift. The 
advancing glacier picked up rocks and soil, ground and 
mixed them, and deposited the material as the ice 
melted from the receding glacier. Some soils, such as 
Barnes and Svea, formed in unsorted material, or glacial 
till. Some soils, such as Hegne and Aberdeen, formed in 
glaciolacustrine deposits, or glacial material deposited by 
water in glacial lakes. Other soils, such as Sioux and 
Towner, formed in glacial outwash, or material deposited 
by glacial meltwater. 


Climate 


Climate has direct and indirect effects on the forma- 
tion of soils. Precipitation, temperature, and wind directly 
affect the weathering and reworking of soil material. The 
climate indirectly affects soil formation through its effects 
on the amount and kind of vegetation and animal life on 
or in the soil. 


In addition to weathering soil material, precipitation 
and temperature affect the leaching and redistribution of 
carbonates and clay particles and the accumulation of 
organic matter in the soil. Freezing and thawing help to 
break down soil particles in the parent material, thereby 
providing more surface area for chemical processes. 
Cool temperatures affect the content of organic matter 
by slowing the decay of plant material and animal re- 
mains. 

Ramsey County has a continental, semiarid climate 
characterized by long, cold winters and short, warm sum- 
mers. Most of the precipitation falls during the growing 
season and is distributed in an erratic pattern. The cli- 
mate is fairly uniform throughout the county. 

Slight climatic fluctuations since the glaciers receded 
have caused fluctuations in the water level of Devils 
Lake. Such soils as Lallie and Mauvais are young soils 
alternately exposed and inundated by the fluctuating lake 
levels. 


Plant and Animal Life 


The soils in Ramsey County formed mainly under 
grassland vegetation. Grasses provide a plentiful supply 
of organic matter, which improves the chemical and 
physical properties of the soil. The fibrous roots of these 
grasses penetrate the soil to a depth of several feet, 
making it more porous and more granular. As a result of 
these changes in the soil, less water runs off the surface 
and more moisture is available for increased microbiolo- 
gical activity. The decay of the plants improves the avail- 
able water capacity, tilth, and fertility of the soil. The 
decayed organic matter, accumulating over long periods, 
gives the surface layer its dark color. 

Bottineau soils, which are primarily in areas bordering 
Devils Lake, formed under woodland vegetation. These 
areas were subject to a gréater amount of leaching than 
other areas. The leaching has resulted in the removal of 
clay from the surface layer and the subsequent accumu- 
lation in the subsoil. 

Micro-organisms have important effects on soil forma- 
tion because they feed on undecomposed organic matter 
and convert it into humus from which plants can obtain 
nutrients for increased growth. Bacteria and different 
kinds of fungi attack leaves and other forms of organic 
matter. Insects, earthworms, and small burrowing ani- 
mals help to mix the humus with the soil. 
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Human activities greatly affect soil formation. Manage- 
ment measures can alter soil drainage. They can help to 
control erosion, thus maintaining fertility. Poor manage- 
ment can increase the susceptibility to erosion and thus 
result in an unproductive soil. 


Relief 


The slope of the soils in Ramsey County ranges from 
level to very steep. The degree of slope and the shape 
of the surface affect each soil through their effects on 
runoff and internal drainage. 

On Buse and other soils in areas where slopes are 
steep, most of the precipitation is lost as runoff. Vegeta- 
tion is sparse, leaching is restricted, and profile develop- 
ment is slow. Svea and other soils in the lower areas 
receive more moisture because of their position on the 
landscape. As a result, plant growth, leaching, and the 
extent of profile development are increased. 

Soils formed in depressions vary widely in profile de- 
velopment, depending on the degree of wetness. Tonka 
soils, which are in shallow depressions, exhibit an ad- 
vanced degree of horizonation because of the alternate 
wet and dry cycles that occur in the depressions. 


Southam soils, which are in deep depressions, are con- 
tinuously wet and have a very thick surface layer. The 
horizonation in these soils is a result of sedimentary 
processes rather than soil-forming processes (4). 


Time 


The formation of a soil is a very slow process. Much 
time is required for the processes of soil formation to act 
on the parent material and to form distinct horizons 
within the soil profile. Approximately 10,000 years have 
passed since the glacier receded from Ramsey County. 
In geologic terms, the soils in the county are young. 

More time has been available for the formation of 
Svea soils on glacial till plains than for the formation of 
Lallie soils on lake plains adjacent to Devils Lake. The 
forces of soil formation have been continually acting on 
the parent material of Svea soils; however, Lallie soils 
were recently exposed as a result of the receding waters 
of Devils Lake. Svea soils have well defined horizons 
and a high organic matter content, whereas Lallie soils 
do not have distinct horizons and have a low organic 
matter content. 
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Alkali (sodic) soil. A soil having so high a degree of 
alkalinity (pH 8.5 or higher), or so high a percentage 
ot exchangeable sodium (15 percent or more of the 
total exchangeable bases), or both, that plant 
growth is restricted. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely diffi- 
cult. 

Association, soil. A group of soils geographically asso- 
ciated in a characteristic repeating pattern and de- 
fined and delineated as a single map unit. 

Available water capacity (available moisture capac- 
ity). The capacity of soils to hold water available for 
use by most plants. It is commonly defined as the 
difference between the amount of soil water at field 
moisture capacity and the amount at wilting point. It 
is commonly expressed as.inches of water per inch 
of soil. The capacity, in inches, in a 60-inch profile 
or to a limiting layer is expressed as— 


Inches 


Calcareous soil. A soil containing enough calcium car- 
bonate (commonly combined with magnesium car- 
bonate) to effervesce visibly when treated with cold, 
dilute hydrochloric acid. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

Coarse textured soil. Sand or loamy sand. 

Complex slope. Irregular or variable siope. Planning or 
constructing terraces, diversions, and other water- 
control measures on a complex slope is difficult. 

Complex, soil. A map unit of two or more kinds of soil in 
such an intricate pattern or so small in area that it is 
not practical to map them separately at the selected 


scale of mapping. The pattern and proportion of the 
soils are somewhat similar in all areas. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The composi- 
tion of most concretions is unlike that of the sur- 
rounding soil. Calcium carbonate and iron oxide are 
common compounds in concretions. 

Conservation tillage. A tillage system that does not 
invert the soil and that leaves a protective amount 
of crop residue on the surface throughout the year. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable. —When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate pres- 
sure between thumb and forefinger, but resistance is 
distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
"wire" when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented. —Hard; little affected by moistening. 

Control section. The part of the soil on which classifica- 
tion is based. The thickness varies among different 
kinds of soil, but for many it is that part of the soil 
profile between depths of 10 inches and 40 or 80 
inches. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Diversion (or diversion terrace). A ridge of earth, gen- 
erally a terrace, built to protect downslope areas by 
diverting runoff from its natural course. 
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Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered drain- 
age, which is commonly the result of artificial drain- 
age or irrigation but may be caused by the sudden 
deepening of channels or the blocking of drainage 
outlets. Seven classes of natural soil drainage are 
recognized: 

Excessively drained.—Water is removed from the 
soil very rapidly. Excessively drained soils are com- 
monly very coarse textured, rocky, or shallow. Some 
are steep. All are free of the mottling related to 
wetness. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Well drained.—Water is removed from the soil read- 
ily, but not rapidly. It is available to plants throughout 
most of the growing season, and wetness does not 
inhibit growth of roots for significant periods during 
most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of 
mottling. 

Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. Mod- 
erately well drained soils are wet for only a short 
time during the growing season, but periodically they 
are wet long enough that most mesophytic crops 
are affected. They commonly have a slowly pervious 
layer within or directly below the solum, or periodi- 
cally receive high rainfall, or both. 

Somewhat poorly drained.—Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly re- 
stricts the growth of mesophytic crops unless artifi- 
cial drainage is provided. Somewhat poorly drained 
soils commonly have a slowly pervious layer, a high 
water table, additional water from seepage, nearly 
continuous rainfall, or a combination of these. 
Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage re- 
sults from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rain- 
fall, or a combination of these. 

Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
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cannot be grown. Very poorly drained soils are com- 
monly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearly contin- 
uous, they can have moderate or high slope gradi- 
ents. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Frosion (geologic). Erosion caused by geologic proc- 
esses acting over long geologic periods and result- 
ing in the wearing away of mountains and the build- 
ing up of such landscape features as flood plains 
and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the ac- 
tivities of man or other animals or of a catastrophe 
in nature, for example, fire, that exposes the sur- 
face. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil is not a source of gravel or sand for con- 
struction purposes. 

Excess salts (in tables). Excess water-soluble salts in 
the soil that restrict the growth of most plants. 

Fallow. Cropland left idle in order to restore productivity 
through accumulation of moisture. Summer fallow is 
common in regions of limited rainfall where cereal 
grains are grown. The soil is tilled for at least one 
growing season for weed control and decomposition 
of plant residue. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fine textured soil. Sandy clay, silty clay, and clay. 

Foot slope. The inclined surface at the base of a hill. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Glacial drift (geology). Pulverized and other rock materi- 
al transported by glacial ice and then deposited. 
Also the sorted and unsorted material deposited by 
streams flowing from glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, com- 
monly stratified, deposited by glacial meltwater. 
Glacial till (geology). Unsorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders transport- 

ed and deposited by glacial ice. 
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Glaciolacustrine deposits. Material ranging from fine 
clay to sand derived from glaciers and deposited in 
glacial lakes mainly by glacial meltwater. Many de- 
posits are interbedded or laminated. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as pro- 
tection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.6 centimeters) in diameter. 
An individual piece is a pebble. 

Green manure crop (agronomy). A soil-improving crop 
grown to be plowed under in an early stage of matu- 
rity or soon after maturity. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an uppercase letter represents the major 
horizons. Numbers or lowercase letters that follow 
represent subdivisions of the major horizons. The 
major horizons are as follows: 

O horizon.—An organic layer of fresh and decaying 
plant residue. 

A horizon.—The mineral horizon at or near the sur- 
face in which an accumulation of humified organic 
matter is mixed with the mineral material. Also, any 
plowed or disturbed surface layer. 

E horizon.—The mineral horizon in which the main 
feature is loss of silicate clay, iron, aluminum, or 
some combination of these. 

B horizon.—The mineral horizon below an O, A, or E 
horizon. The B horizon is in part a layer of transition 
from the overlying horizon to the underlying C hori- 
zon. The B horizon also has distinctive characteris- 
tics, such as (1) accumulation of clay, sesquioxides, 
humus, or a combination of these; (2) granular, pris- 
matic, or blocky structure; (3) redder or browner 
colors than those in the A horizon; or (4) a combina- 
tion of these. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil-form- 
ing processes and does not have the properties 
typical of the overlying horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. If the material is known to differ from 
that in the solum, an Arabic numeral, commonly a 2, 
precedes the letter C. 

Cr horizon.—Soft, consolidated bedrock beneath the 
soil. 

R layer.—Hard, consolidated bedrock beneath the 
soil. The bedrock commonly underlies a C horizon 
but can be directly below an A or a B horizon. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped accord- 
ing to their runoff-producing characteristics. The 
chief consideration is the inherent capacity of soil 
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bare of vegetation to permit infiltration. The slope 
and the kind of plant cover are not considered but 
are separate factors in predicting runoff. Soils are 
assigned to four groups. In group A are soils having 
a high infiltration rate when thoroughly wet and 
having a low runoff potential. They are mainly deep, 
well drained, and sandy or gravelly. In group D, at 
the other extreme, are soils having a very slow infil- 
tration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is un- 
drained. 

Irrigation. Application of water to soils to assist in pro- 
duction of crops. Methods of irrigation are— 
Border.—Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled flooding.—Water is released at intervals 
from closely spaced field ditches and distributed uni- 
formly over the field. 

Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 

Drip (or trickle).—Water is applied slowly and under 
low pressure to the surface of the soil or into the 
soil through such applicators as emitters, porous 
tubing, or perforated pipe. 

Furrow.—Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 

Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Wild flooding.—Water, released at high points, is 
allowed to flow onto an area without controlled dis- 
tribution. 

Lacustrine deposit (geology). Material deposited in lake 
water and exposed when the water level is lowered 
or the elevation of the land is raised. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Low strength. The soil is not strong enough to support 
loads. 
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Minimum tillage. Only the tillage essential to crop pro- 
duction and prevention of soil damage. 

Moderately coarse textured soil. Coarse sandy loam, 
sandy loam, and fine sandy loam. 

Mottling, soil. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many, size—fine, medium, and coarse; and con- 
trast—faínt, distinct, and prominent. The size meas- 
urernents are of the diameter along the greatest 
dimension. Fine indicates less than 5 millimeters 
(about 0.2 inch); medium, from 5 to 15 millimeters 
(about 0.2 to 0.6 inch); and coarse, more than 15 
millimeters (about 0.6 inch). 

Munsell notation. A designation of color by degrees of 
the three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Outwash plain. A landform of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
plain is commonly smooth; where pitted, it is gener- 
ally low in relief. 

Parent material. The unconsolidated organic and miner- 
al material in which soil forms. 

Pedon. The smallest volume that can be called “a soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. . 

Percs slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 


Very slow... .less than 0.06 inch 
Slow.................. .. 0.06 to 0.2 inch 
Moderately slow. .....0.2 to 0.6 inch 
Moderate............ .0.6 inch to 2.0 inches 
Moderately rapid.... ..... 2.0 to 6.0 inches 
Rapid................... ......6.0 to 20 inches 


Very rapid... more than 20 inches 


Phase, soil. A subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, stoniness, and thickness. 

pH value. A numerical designation of acidity and alkalini- 
ty in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 
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Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Ponding. Standing water on soils in closed depressions. 
Unless the soils are artificially drained, the water can 
be removed only by percolation or evapotranspira- 
tion. 

Poor filter (in tables). Because of rapid permeability the 
soil may not adequately filter effluent from a waste 
disposal system. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Rangeland. Land on which the potential natural vegeta- 
tion is predominantly grasses, grasslike plants, forbs, 
or shrubs suitable for grazing or browsing. It in- 
cludes natural grasslands, savannas, many wet- 
lands, some deserts, tundras, and areas that sup- 
port certain forb and shrub communities. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction be- 
cause it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely acid..... below 4.5 
Very strongly acid.... 4.5 to 5.0 
Strongly acid........ 5.1 10 5.5 
Medium acid.... 5.6 to 6.0 
Slightly acid. 6.1 10 6.5 
Neutral.......... 6.6 to 7.3 
Mildly alkaline...... 7.4 to 7.8 
Moderately alkaline. 7.9 to 8.4 
Strongly alkaline....................... sees 8.5 to 9.0 


Very strongly alkaline.............................. 9.1 and higher 


Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Rooting depth (in tables). Shallow root zone. The soil is 
shallow over a layer that greatly restricts roots. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged into stream chan- 
nels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Saline soil. A soil containing soluble salts in an amount 
that impairs growth of plants. A saline soil does not 
contain excess exchangeable sodium. 

Sand. As a soil separate, individual rock or mineral frag- 
ments from 0.05 millimeter to 2.0 millimeters in di- 
ameter. Most sand grains consist of quartz. As a soil 
textural class, a soil that is 85 percent or more sand 
and not more than 10 percent clay. 

Seepage (in tables). The movement of water through the 
soil. Seepage adversely affects the specified use. 
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Serles, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the substratum. All the soils of a 
series have horizons that are similar in composition, 
thickness, and arrangement. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Similar soils. Soils that share limits of diagnostic criteria, 
behave and perform in a similar manner, and have 
similar conservation needs or management require- 
ments for the major land uses in the survey area. 

Slope. The inclination of the land surface from the hori- 
zontal. Percentage of slope is the vertical distance 
divided by horizontal distance, then multipled by 
100. Thus, a slope of 20 percent is a drop of 20 feet 
in 100 feet of horizontal distance. 

Slope (in tables). Slope is great enough that special 
practices are required to ensure satisfactory per- 
formance of the soil for a specific use. 

Slow intake (in tables). The slow movement of water 
into the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.6 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soil. A natural, three-dimensional body at the earth’s 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of cli- 
mate and living matter acting on earthy parent mate- 
rial, as conditioned by relief over periods of time. 

Soil separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between speci- 
fied size limits. The names and sizes of separates 
recognized in the United States are as follows: 


Millime- 
ters 

Very coarse sand... sese 2.0 to 1.0 
Coarse sand....... ... 1.0 to 5 
Medium 58በ6.......... ..... . . ..‹ ፡ ሐ: 9 9 9 959596 9፡9.9- 9.0... 0.5 to 0.25 
Fine sand........ 0.25 to 0.10 
Very fine sand... .. 0.10 to 0.05 
o APERTE 0. 05 to 0.002 
[e ጸናች TO less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A, E, and B 
horizons. Generally, the characteristics of the mate- 
rial in these horizons are unlike those of the underly- 
ing material. The living roots and plant and animal 
activities are largely confined to the solum. 
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Stones. Rock fragments 10 to 24 inches (25 to 60 centi- 
meters) in diameter. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Structure, soil. The arrangement of primary soil parti- 
cles into compound particles or aggregates. The 
principal forms of soil structure are—p/aty (laminat- 
ed), prismatic (vertical axis of aggregates longer 
than horizontal), co/umnar (prisms with rounded 
tops), blocky (angular or subangular), and granular. 
Structureless soils are either single graín (each grain 
by itself, as in dune sand) or massive (the particles 
adhering without any regular cleavage, as in many 
hardpans). 

Stubble mulch. Stubble or other crop residue left on the 
soil or partly worked into the soil. It protects the soil 
from soil blowing and water erosion after harvest, 
during preparation of a seedbed for the next crop, 
and during the early growing period of the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. The E horizon. 

Summer fallow. The tillage of uncropped land during 
the summer to control weeds and allow storage of 
moisture in the soil for the growth of a later crop. A 
practice common in semiarid regions, where annual 
precipitation is not enough to produce a crop every 
year. Summer fallow is frequently practiced before 
planting winter grain. 

Surface layer. The soil ordinarily moved in tillage, or ‘its 
equivalent in uncultivated soil, ranging in depth from 
about 4 to 9 inches (10 to 23 centimeters). Fre- 
quently designated as the “plow layer,” or the "Ap 
horizon.” 

Surface soil. An A horizon 10 inches or more thick. It 
includes all subdivisions of this horizon. 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series be- 
cause they differ in ways too small to be of conse- 
quence in interpreting their use and behavior. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
foam, sanay clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying “coarse,” “fine,” or “very 
fine.” 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Till plain. An extensive flat to undulating area underlain 
by glacial till. 
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Tilth, soil. The physical condition of the soil as related rich in organic matter and is used to topdress road- 

to tillage, seedbed preparation, seedling emergence, banks, lawns, and land affected by mining. 

and root penetration. Weathering. All physical and chemical changes pro- 
Toe slope. The outermost inclined surface at the base duced in rocks or other deposits at or near the 

of a hill; part of a foot slope. earth’s surface by atmospheric agents. These 
Topsoil. The upper part of the soil, which is the most changes result in disintegration and decomposition 


favorable material for plant growth. It is ordinarily of the material. 


Tables 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 


[Data were recorded in the period 1951-80 at Devils Lake, North Dakota] 


Temperature | Precipitation 


T 2 years In r3 years In 10 | 


| 

| 

| 

| | | | 10 will have-- | Average | | will have-- | Average | 

Month | Average Average | Average | T | Pumber of (Average | [ | umber of Average 
| daily | daily | | Maximum | Lo Less | More | 
| | | d | | | 
| | | | | | | 


| Minimum growing | | days with| snowfall 
maximum; minimum temperature | temperature degree | than--|than-- 0.10 inchj 
higher | lower days* | | or more | 
| | | than-- than-- | | | | 
| k: | E | °F | JE | E | Units Y In | In | in 
Jamuary====| 12.5 | -6.4 | 3.1] 42 | = | 0 | 0.57 | 0.25; 0.84 3 | 7,7 
February---! 20.4 | ልፅ | 10.5 | 47 | وو‎ | o | .| .7| او‎ 2 | 5.0 
| | | | | | | | | | 
March------ | 31.3 | 12.2 | 21.8 I 61 | -22 | 31 | ,78 .29| 1.17| 3 | 8,3 
April------ 50.4 | 29.6 | 40.0 | 84 | 5 | 143 | .98 ES 1.51] 3 | 2.8 
May-------- | 65.6 | 41,7 | ss! 91 | 22 | as | 3.17 871 3.261 6 | .4 
| | | | | | | | | | 
June------- | 74.9 | 52,3 | 63.6 | 96 | 36 l 708 | 3.35 | 1.53| 4.68! 7 | .0 
July======= | 81.2 | 57.0 | 69.3 | 99 | 43 | 902 | 28 | 1.16] 3.08] 5 | .0 
August-----| 79,7 | 54.4 | 67.1 | 99 | 38 |. 840 | 2.12 | 1.00] 3.07! 5 | .0 
| | | | | | | | | 
September--| 67.6 | 43.5 | 55.6 | 95 | 25 | 468 | 1.90 .67| 2,91! 5 | .0 
| | | | | | | | | 
octcber----| 55.9 | 33.6 | 44.8 | 85 | 15 | 212 | .90 .26| 1.40] 3 | 1.1 
Novenber---| 35.0 | 18.2 | 26.6 | 64 | -11 | 23 | 3 .16| ፲፪ 2 | 5.0 
Decenber---| 20.6 | 3.1 | 11.9 | 48 | -28 | 0 | i55 d. % 82| 2 | 6.9 
| | | | | | | | | | 
EE | | | | | | | 3 | 
puce n ad ace | | EN | 
እ --| 49.6 | 28.9 | 39.0 --- See --- suu d sas See === 
Me ee MN | | | | | | 
Extremes-| == | --- | --- 101 -33 ase 522415 omne Sus eos 
7፡1 | | | | | | | | | 
Total===-| See | Se | Hae | Ga | Su | 3,761 | 16.58 13.74| 19. 28| 46 | 37.2 


* A growing degree day is a unit of heat available for plant growth. It can be calculated by adding the 
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 
growth is minimal for the principal crops in the area (40 degrees F). 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


[Data were recorded in the period 1951-80 at Devils Lake, 
North Dakota] 


A T r -T 


| Temperature 
eee 
Probability [ 24° p | 28% F | 32° F 
| or lower | or lower | or lower 
Last freezing | | | 
temperature | i | 
in spring: | | | 
1 year in 10 | | | 
later than-- | May 10 | May 22 | May 31 
2 years in 10 | | | 
later than-- May 5 May 17 May 26 
| | | 
5 years in 10 | | | 
later than-- | Apr. 24 | May 6 | May 17 
` First freezing | | | 
temperature | | ۱ 
in fall: | | | 
1 year in 10 | | | 
earlier than-- | Sept. 25 | Sept. 13 | Sept. 9 
2 years in 10 | | | 
earlier than-- I Sept. 30 | Sept. 19 | Sept. 13 
5 years in 10 | | | 
| Sept. 20 I Sept. 21 


earlier than-- I Oct. 11 


TABLE 3.--GROWING SEASON 


[Data were recorded in the perlod 1951-80 at 
Devils Lake, North Dakota] 


Dally minimum temperature 
durlng growing season 


| 
| 
| 
Probability | Higher r Higher Higher 
| 
| 


than | than | than 
249 | 28°F | 32°F 
| Days | Days | Days 
و‎ years in 10 | 146 | 130 | no 
| | | 
8 years in 10 | 154 | 129 | 115 
5 years in 10 | 170 | 147 | 126 
2 years in 10 | 185 | 164 | 136 
1 year in 10 | 193 | 173 | 141 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


سس 
| 


Map | Soil name | Acres |Percent 


Symbol | | 


| | 
| 


| 

1 ¡Tonka silt loam----------------------------- e A | 4,440 | 0.5 
2 paren Sllty clay Leer o O Eeer | 26,180 | 3.1 
4 ¡Southam Silty Clay eege SE EE na | 20,220 | 2.4 
5 | Grano SLICY A EE وچ وو چا بت‎ | 3,770 | 0.5 
7 ¡Fargo Silty: ¡Clay os EE ci a | 2,075 | 0.2 
8 ከከ silty clay loam, wet--------------- SSS መመመ eee ی‎ sean Sess መመ መ= es | 2,120 | 0.3 
11 ¡Svea-Barnes loams, 1 to 3 percent slopes------------------ e መመመ | 33,570 | 4.0 
12B تست‎ loams, 3 to 6 percent slopes-------------- a itai iiie: መመመመመመመመመ= | 55,965 | 6.7 
13C |Barnes-Buse loams, 6 to 9 percent slopes------------- inr EE M EE E | 37,840 | 4.5 
ጊ35 ¡Barnes-Buse loams, 9 to 15 percent slopes--------------------------0-00000-0202------ | 6,895 | 0.8 
14C [Svea-Sioux loams, 1 to 9 percent slopes------------- nen newman enna = | 12,685 | 1.5 
15C | ስ loams, 3 to 0 | 2,515 ۱ 0.3 
16E EE loams, 9 to 40 percent e | 3,035 ۱ 0.4 
17D [enol Buse loams, 9 to 15 percent slopes-----------------------0------04900---2---- | 6,895 | 0.8 
19B ER loams, 3 to 6 percent slopes---------------------------------7------4---- | 74,530 | 8.9 
20 GEES loams, 1 to 3 percent slopes | 122,205 | 14.6 
20B JHamerly-Svea loams, 3 to 6 percent slopes | 30,540 | 3.6 
21 ای ی‎ 37 loams, saline, O to 3 percent slopes------------------------------- | 75,555 | 9.0 
22 | Vallers [Oa መመሚመመመመመመ=መመመመመመመመመመ=መመመመመመ መመመ መመ ecd mcn | 7 ,865 | 0.9 
23 | Cresbard loams, 1 to 3 percent slopes------------- Ñ. | 75,445 | 9.0 
24 |Svea-Cresbard loams, l to 3 percent slopes-------------------------- mmi uem See 6,950 | 0.8 
24B Barnes-Cresbard loams, 3 to 6 percent slopes-----2-----4--------- መመ መው መመመ መመመ iri | 9)400 | 1.1 
26 Ivallers-Parne11-Tonka complex, 0 to 3 percent slopes------------------------------- | 28,135 | 3.4 
28ር [መን L-Maddock complex, 3 to 9 percent slopes------------------------------2---------- | 2,250 j 0.3 
30 ¡Enbáen loam, O to 3 percent slopes-------------- - ---- -- - - -- +“ -- “ “- --- Á... | 790 | 0.1 
31 | ea loam, 1 to 3 percent slopes--------------------------------------------------- | 3,900 | 0.5 
32 jGlyndon silt loam, O to 3 percent slopes--------------------------------------- uus 855 | 0.1 
34 aberdeen Silt ៗ០&ា-----“------------------ -- -------- - --------- --- -----” ----- --- wun ”| 6)430 | 0.8 
35 |Qveriy silty clay loam, O to 3 percent slopes----------- መመመ መ መመመመ=መመመመመ a e Ee d 2,765 | 0.3 
36 |Bearden silty clay loam------------------- A ha r 38 ی ی‎ mi uri di e | 10,120 | 1.2 
38 ¡Colvin silty clay loam, saline------------------------------------2-2-2-22-22-----7------ | 9,610 j 1.1 
39 ¡Colvin Silty clay 108መመመመመመመመመመመመመመመ-ሩድ----- ብ መመ هه‎ nnn nn nnn መመመ መመመ መመመ መመመ | 4,945 | 0.6 
40 jColvin-Aberdeen silty clay 1086 “መመመመመመመመ--------- د‎ | 3,785 | 0.5 
42 1Fargo-Hegne Silty ር18ሃ8””መመመመመመ--------------- ድ መመመ መመመ መመመ == | 23,385 | 2.8 
44 ¡Hegne Silty clay, SALANE SSS | 6,890 i 0.8 
45 jHegne silty ር168ኛ።መመ።መመመመመመመመመመመመመመመመመመመመመመመመ io E መመመ መ መ= | 9,010 | 1.1 
46 jAberdeen-Fargo silty Clay loams--------------------------------4-------------------- | 3,865 | 0.5 
50B | በር sandy loam, 1 to 6 percent slopes----- مد تج جوا‎ A sss ss A a | 1,870 | 0.2 
52 ¡Nyrene sandy loam, loamy substratum, 0 to 3 percent slopes---------2------------- ie 1,440 | 0.2 
53 ¡Renshaw loam, 1 to 3 percent slopes---------------------------2-2-2-------------2----- | 2,495 | 0.3 
54B (evita sandy loam, 1 to 6 percent slopes------------------------------------------ | 2,310 | 0.3 
56 |HanerIy-Renshaw loams, O to 3 percent slopes--------------------------------------- | 2,535 | 0.3 
57ር ¡Sioux loam, 1 to 9 percent slopes--------------------- መመመ መመመ መመ | 1,085 | 0.1 
58 ¡Divide loam, loamy substratum, 1 to 3 percent slopes------------------------------- | 3,355 | 0.4 
65 [385 clay 1 06፻በመመመመመመ=ዛ-------------------------- -----ሙ-- መመመ መመመ መመመ መመ | 990 | 0.1 
70 (As Clay loam------------------------ do =យ===,====""========= nos 3,805 | 0.5 
75 ¡Lallie clay loam, saline--------- -ዴመመ - መመ መመመመመመመመመመመመመመመመመመመመመመመመመ መመ መመመ መ د‎ 6 1,720 | 0.2 
77 |Minnewaukan loamy fine sand, 1 to 3 percent slopes--------------------------------- | 720 | 0.1 
78ር ¡Nanduska loamy sand, 1 to 9 percent slopes-------------------------------2-2-2-------- | 3,205 | 0.4 
81B jMauvais loam, 0 to 6 percent 510865“ o EE EE | 4,785 | 0.6 
83B | Great Bend-Overly silty clay loams, 3 to 6 percent slopes-------------------------- | 755 | 0.1 
84 ርን neau loam, 1 to 3 percent slopes---------------- - ------“ ------ -“----“--“------““-“- | 890 | 0.1 
84B ee loam, 3 to 6 percent slopes---------------------------------------------- | 1,025 | 0.1 

| CS መሙ መመመ መመመ መመመ መመመ መመ መመመ መመ ሙ= | 67,345 | 8.0 

| Total-------------------------------------------------------------------- | 837,760 | 100,0 


LL 
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TABLE 5.--PRIME FARMLAND 


[Only the soils considered prime farmland are listed. Urban or built-up areas of the soils listed are not 
considered prime farmland. If a soil is prime farmland only under certain conditions, the conditions 
are specified in parentheses after the soil name] 


Map | Soil name 
symbol | 
| 
1 | Tonka silt loam (where drained) 
7 ¡Fargo silty clay (where drained) 
11 perce Barros loams, 1 to 3 percent slopes 
12B | یی‎ Sea loams, 3 to 6 percent slopes 
198 [oen ia loams, 3 to 6 percent slopes 
20 jHamerly-Svea loams, 1 to 3 percent slopes 
20B jHamerly-Svea loams, 3 to 6 percent slopes 
22 ¡Vallers loam (where drained) 
30 | Erbden loam, O to 3 percent slopes 
31 (Svea loam, 1 to 3 percent slopes 
32 | Glyndon silt loam, O to 3 percent slopes 
35 | Overly silty clay loam, O to 3 percent slopes 
36 jBeargen silty clay loam 
39 ¡Colvin silty clay loam (where drained) 
42 1Fargo~Hegne silty clays (where drained) 
45 Hegne silty clay (where drained) 
58 [Divide loam, loamy substratum, 1 to 3 percent slopes 
83B ¡Sreat Bend-Overly silty clay loams, 3 to 6 percent slopes 
84 Bottineau loam, 1 to 3 percent slopes 
84B IBottineau loam, 3 to 6 percent slopes 


一 
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TABLE 6.--YIELDS PER ACRE OF CROPS AND PASTURE 


[Yields are those that can be expected under a high level of management. Absence of a yield indicates that the 
soil is not suited to the crop or the crop generally is not grown on the soil] 


Soil name and | | | | | 
map symbol | Sunflowers | Spring wheat | Barley | Flax | Bromegrass- 


alfalfa ha 
| Es | = | E | En | Tons 
lx----------------- ------- 650 | 16 | =5 | 8 | 1.3 
Tonka | | | | | 
dois | PNE 5 cd zc d m ا‎ ۳ 
Parnell | | | | | 
ንግ | a 2 st 58 "M "EL D 
Southam | | | | | 
5x------------------------ | 800 | 20 | 32 | 10 | 1.6 
Grano | | | | | 
7------------------------- | 1,450 | 5 | 98 |] 18 | 2.9 
9 | | | | | 
O ማን ទច? | 2:86. e از‎ "HE "EE oe 
Colvin | | | | | 
11--------------- | 1,850 | 5 | 58 | is ا‎ 2.9 
Svea-Barnes | | | | | 
128B-----------------------| 1,00 | 2 | EE 16 | 2.6 
Barnes-Svea | | | | | 
13C----------------------- | 50 | x. 36 | E. 1.8 
Barnes-Buse | | | | | 
13D----------------------- | 70 | 18 | 28 | 8 | 1.4 
Barnes-Buse | | | | | 
14C----------------------- | 900 | x 4 5 | Hox 1.8 
Svea-Sioux | | | | | 
15C--------- -~------- ------, 950 | 5 | 39 | 12 | 2.0 
Esmond-Emrick | | | | | 
We | e T E, MEE s EN 
Langhei-Barnes | | | | | 
17D----------------------- | --- |] --- | -።. | CE 1.0 
Sioux-Buse | | | | | 
19B-------------------- -“| 1,100 | 28 | 65 | 14 | 2.3 
Svea-Buse | | | | | 
20---------------- -| 1,350 | 34 | 55 | 17 | 2.8 
Hamerly-Svea | | | | | 
20B----------------------- | 1,200 | 30 | 49 | 15 | 2.4 
| | | | | 
Hamerly-Svea | | | | | 
21------------------------ | 800 | 20 | 2 | m | 1.6 
Vallers-Hamerly | | | | | 
22------------------------ | 1,100 | 28 | 46 | 14 | 2.3 
Vallers | | | | | 
23------------------------ | 1,300 | 2 | 52 | 16 | 2.6 
| | | | 
] ۱ 1 | 


Hamerly-Cresbard | 
| 
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TABLE 6.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


54B----------------------- | 700 
Arvilla | 


Soil name and | | | | | 
map symbol | Sunflowers | Spring wheat Barley I Flax | Bromegrass- 
alfalfa ha 
| = | 2 | = | = | = 
24------------------------ | 1,300 | 32 | 2 | 5 | 2.6 
Svea-Cresbard | | | | | 
24B-------------------- اسب‎ 1,200 | 30 | 49 | EE. 3 2.4 
Barnes-Cresbard | | | | 
269 ዓመ መመመ መመ መመ መመመ መመመ | 800 | 20 | 32 | 10 | 1.6 
Vallers-Parnell-Tonka | | | | | 
28C----------------------- | 700 | 18 | 5 | 9 | 1.5 
Zell-Maddock | | ۱ | 
30------ ------------------ | 1,300 | 92 | s | 16 | 2.6 
Erden | | | | | 
| | | | | 
Bl መ” መመመመመመመመመመ። መመ መመ መመመ | 1,450 | 36 | 58 | 18 | 2.9 
S | | | | | 
| i | | | 
32------------------------ | 1,500 | 38 | 62 | 19 | 3.1 
Glyndon 
| | | | | 
34---------- -------------- | 1,300 | 2 | Me "1 16 | 2.6 
Aberdeen 
| | | | | 
35------------------------ | 1,500 | 38 | 62 | 19 | 3.1 
uM | | | | | 
| | | | | 
36---------------- -| 1,450 | 5 | s | 18 | 2.9 
Bearden 
| | | | | 
38------------------------ | 700 | 18 | 29 | 9 | 1,5 
Colvin 
| | | | | 
PM | «80 | 2. | 32 | 90 | 1.6 
Colvin 
| | | | | 
40------------------------ | 1,050 | 26 | 2 | 35. | 2.1 
Colvin-Aberdeen | | | ۱ ۱ 
42------------------------ | 1,350 | 5 | 55 | y | 2.8 
Fargo-Hegne | 1 | | | 
44------------------ ------| oo | 22 | 36 | n. ! 1.8 
SE | | | | | 
| | | | | 
45------------------------ | 1,200 | 30 | 6. | 15 | 2.4 
m | | | | | 
| | | | | 
46-~------------------- -| 1,350 | 34 | 55 | 17 | 2.8 
Aberdeen-Fargo | | | | | 
50B----------------------- | 950 | 24 | 39 | 12 | 2.0 
Towner | | | | 
| | ۱ | | 
52------------------------ | 900 | 22 | 36 | 11 | 1.8 
Wyrene 
| | | | | 
E | 700 | 18 | 29 | 9 | 1.5 
Renshaw 
| | | | | 
| | 18 / 29 | 9 | 1.5 
| | | | 
1 1 1 1 


108 Soil Survey 


TABLE 6.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


GM AS tnn Y 
| | | | 


Soil name and | | 
map symbol | Sunflowers | Spring wheat | Barley | Flax | Bromegrass- 


| alfalfa ha 
| De | ET | E | En | Tons 
56------------------------ | 1,100 | 28 | 46 | 14 | 2.3 
Hamerly -Renshaw | I | | | 
57C----------------- -| - | - d 522 4 — | 1.0 
Sio 
ge | | | | | 
58------------------------ | 950. | 24 | 39 | 12 | 2.0 
Divide | | | | | 
— -| o 
Ojat 
Jarg | | | | | 
70----------------------~- | 400 | 0 | 16 d s | 0.8 
Lallie | | | | | 
a Me اش هه‎ | PNE 22 d ខា 5 2፡8 
[81146 | | | | | Ee 
77--------- و | 16 | 0 | 400 ا‎ | 0.8 
Minnewaukan | | | | | 
EE | CH ME T p ន. M aie 
Wamduska | | | | | 
81B----------------------- ! 500 | 12 | و2‎ | « | 1.0 
Mauvais | | | | | 
83B----------------------- | 1,300 | 2 | s2 | 16 | 2.6 
Great Bend-Overly | | | | | 
84------- --------------- --| 1,450 | 36 A 58 | 18 | 2.9 
Bottineau | | | | | 
84B----------------------- | 1,350 | 3 | ss | 17 | 3.8 
| | | 
Bottineau | | | | 


* Yields are for unárained areas, 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[The symbol < means less than; > means more than. Absence of an entry indicates that trees generally do not grow 
to the given height on that soil] 


[ Trees havin redicted 20- ear average height, In feet, of-- 


Soll name and | 
| 


American plum. 


map symbol <8 | 8-15 | 16-25 | 26-35 | 235 
下 一 一 
| | | | | 
: | | | | | 
Tonka 
| | | | | 
3. | | | | | 
Parnell | | | | | 
4. | | | | | 
Southam | | | | | 
s | | | | | 
Grano 
| | | | | 
7--መ-መመመመመመ --------| American plun----- | Eastern redcedar, | Green ash, | Golden willow----~ [Eastern 
Fargo lilac, common Siberian cottonwood. 
| | | | | 
| | chokecherry, | crabapple, Black | | 
۱ | redosier dogwood, | Hills spruce. | | 
Siberian 
| | peashrub, | | | 
| | Tatarian | | | 
| | honeysuckle, | | | 
8. 
Colvin | | | | | 
| | | | | 
11%: | | | | | 
Svea------------- | መመ | Redosier dogwood, {Black Hills [Golden willow----- | Eastern 
ponderosa pine, spruce, blue cottonwood, 
| | | | | 
| | common | spruce, green | | 
۱ | chokecherry, | ash, eastern | | 
| | Siberian | redcedar. | | 
peashrub, 
| | Tatarian | | | 
| | honeysuckle, | | | 
| | American plum. | | | 
۱2 | === lrastern redcedar, Isiberian | === | መመመ 
| | | | | 
| | American plum, | crabapple, bur | | 
| | lilac, Siberian | oak, green ash, | | 
| | peashrub, | ponderosa pine, | | 
| | redosier dogwood, | Black Hills [ | 
| | Tatarian | spruce, Russian- | | 
honeysuckle. olive. 
| | | | | 
128*; | | | | | 
Barnes----------- | === Igastern redcedar, siberian i === | == 
| | | | | 
| | American plum, | crabapple, bur | | 
| | lilac, Siberian | oak, green ash, I | 
| | peashrub, | ponderosa pine, | | 
| | redosier dogwood, | Black Hills | | 
| | Tatarian | spruce, Russian- | | 
honeysuckle, olive. 
| | | | | 
Svea------ pee --=- |Redoster dogwood, [Black Hills |Go1den willow----- | Eastern 
| | ponderosa pine, | spruce, blue | | cottonwood. 
۱ [ common | spruce, green I | 
| | chokecherry, | ash, eastern | | 
Siberian redcedar. 
| | peashrub, | | | 
Tatarian 
| | honeysuckle, | | | 
| | | | | 
1 1 1 1 ۱ 
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Soil 


name and 


map symbol 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


rees having predicted 20-year average height, in teet, of-- 


«8 


ន peashrub, 


Tatarian 


honeysuckle, 


lilac. 


|siberian peashrub, 


Tatarian 
honeysuckle. 


8-15 


Eastern redcedar, 


American plum, 
lilac, Siberian 
peashrub, 
redosier dogwood, 
Tatarian 
honeysuckle, 


Ponderosa pine, 


Russian-olive, 
eastern redcedar, 
Rocky Mountain 
juniper. 


Eastern redcedar, 


American plum, 
lilac, Siberian 
peashrub, 
redosier dogwood, 
Tatarian 
honeysuckle. 


Redosier dogwood, 


ponderosa pine, 
common 
chokecherry, 
Siberian 
peashrub, 
Tatarian 
honeysuckle, 
American plum. 


Green ash, 


ponderosa pine, 
Russian-olive, 
eastern redcedar, 
Rocky Mountain 
juniper. 


Tatarian 


honeysuckle, 
ponderosa pine, 
American plum, 
Peking 
cotoneaster, 
eastern redcedar, 
redosier dogwood, 
common 
chokecherry, 
Siberian 
peashrub. 


16-25 


Siberian 


crabapple, bur 
oak, green ash, 
ponderosa pine, 
Black Hills 
spruce, Russian- 
olive. 


Siberian elm, 


green ash. 


Siberian 


crabapple, bur 
oak, green ash, 
ponderosa pine, 
Black Hills 
spruce, Russian- 
olive. 


Black Hills 


spruce, blue 
spruce, green 
ash, eastern 
redcedar. 


Siberian elm------ 


Green ash, Black 


r 
Hills spruce. 


26-35 


| 


= | Ea: 


ፎ 
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>35 


stern 
ottonwood. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


T Trees having predicted 20-year average height, In feet, of-- 
Soil name and | | | | | 
map symbol | <8 | 8-15 | 16-25 26-35 | >35 


— —— v. o— eg 
| | 


| 
16E*: | | | 
Langhei---------- siberian peashrub, | Ponderosa pine, siberian elm------ 

Tatarian green ash, 

honeysuckle. Russian-olive, 
eastern redcedar, 
Rocky Mountain 
juniper. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Black Hills Golden willow----- lpastern 
spruce, blue 
spruce, green 
ash, eastern 


redcedar. 


Redosier dogwood, 
ponderosa pine, 
common 
chokecherry, 
Siberian 
peashrub, 
Tatarian 
honeysuckle, 
American plum. 


| 
| 
| 
| 
| 
| 
| 
| 
17D*: | 
| 
| 
| 
| 
| 
| 


Siberian elm, 


Buse------------- | Siberian peashrub , (Ponderosa pine, 
green ash. 


Tatarian | Russian-olive, 
honeysuckle, eastern redcedar, 
lilac. Rocky Mountain 
juniper. 


20*, 20B*: | 
Green ash, Black 
Hills spruce, 


Redosler dogwood, 
ponderosa plne, 
Tatarlan 
honeysuckle, 
Peking 
cotoneaster, 
eastern redcedar, 
American plum, 
common 
chokecherry, 
Siberian 
peashrub. 


Golden willow-----,Eastern 
cottonwood. 


Golden willow----- Eastern 
cottonwood. 


Black Hills 
spruce, blue 
spruce, green 
ash, eastern 
redcedar. 


Redosier dogwood, 
ponderosa pine, 
common 
chokecherry, 
Siberian 
peashrub, 
Tatarian 
honeysuckle, 
American plum. 


21*: 
Vallers---------- [Siberian peashrub, 
| silver 
| buffaloberry. 
y 


Siberian elm, 
green ash, 
Russian-olive. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
ln 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
) 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


ees having predicted 20-year average height, in feet, of-- 


Soil name and | | | | | 
| «8 8-15 16-25 26-35 235 


peashrub, lilac. 


map symbol ۱ | | | 
tt VPP s—- OA 
| | | | | 
21*; | | | | | 
Hamerly---------- [Silver | --- |Russian-olive, | == | =.. 
| buffaloberry, | | green ash, | | 
| Siberian | | Siberian elm. I | 
eashrub. 
|? | | | | 
22----- “- ------ س ت دد‎ | american plum----- |gastern redcedar, | Green ash, IGo1den willow----- I Eastern 
Vallers | | common | Siberian | | cottonwood. 
| | chokecherry, | crabapple, Black | | 
| | lilac, Tatarian | Hilis spruce. | | 
| | honeysuckle, | | | 
| | ខន dogwood, | | | 
erian 
| | peashrub. | | | 
23%: | | | | | 
Hamerly---------- | ድ |Redosier dogwood, [Green ash, Black | 01en willow----- |Eastern 
| | ponderosa pine, | Hills spruce. | | cottonwood. 
| | Tatarian | | | 
| I honeysuckle, | I | 
| រយះ sn | | | 
| | cotoneaster, | | | 
eastern reácedar, 
| | American plun, | | | 
| | ርር | | | 
I j chokecherry, | | | 
| | Siberian | | | 
eashrub. 
| | P | | | 
Cresbard---------|ratarian |Russian-olive， lareen ash, | --- | --- 
| | | | | 
| honeysuckle, | common | ponderosa pine, | | 
| Peking | chokecherry, | Siberian elm, | | 
cotoneaster. eastern redcedar,, Siberian 
| | silver | crabapple. | | 
| | buffaloberry; | | | 
| | Siberian | | | 
| | peashrub, lilac. | | | 
24%: | | | | | 
Svea---------- اس‎ === |Redosier dogwood, | Black Hills [Golden willow----- | Eastern 
ponderosa pine, spruce, blue cottonwood. 
| | common | spruce, green | | 
| | chokecherry, | ash, eastern | | 
| | | | | 
| | Siberian | redcedar. | | 
eashrub 
| 1% / | | | 
atarian 
| | honeysuckle, | | | 
| | American plum. | | | 
Cresbard--------- |Tatarian [Russten-olive, ¡Green ash, | === | --=- 
| honeysuckle, ۱ common | ponderosa pine, | | 
| Peking | chokecherry, | Siberian elm, ۱ | 
cotoneaster. eastern redcedar,, Siberian 
| | | | | 
[ | silver | crabapple. | | 
| | buffaloberry, | | | 
Siberian 
| | | | | 
| | | | | 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


| Trees having predicted 20-year average height, in feet, of-- 
Soil name and i 


map symbol «8 | 8-15 | 16-25 | 26-35 | »35 


peashrub, lilac, 


| 

| 

| Mountain juniper, 
| skunkbush sumac, 

| 

| 

! 

| 

| 


eastern redcedar. 
silver 
buffaloberry, 
Peking 
cotoneaster. 


| | | | 
24B*: | | | | | 
Barnes----------- | -->= | pastern reácedar, [Siberian | መመመ | nss 
| | American plum, | crabapple, bur | | 
| ۱ lilac, Siberian | oak, green ash, I 
| | peashrub, | ponderosa pine, | | 
| ۱ redosier dogwood, | Black Hills | | 
۱ | Tatarian | spruce, Russian- | | 
| | honeysuckle, | olive, | | 
Cresbard--------- |Tatarian |Russian-olive, [Green ash, | መው | eat: 
| honeysuckle, | common | ponderosa pine, | | 
۱ Peking | chokecherry, | Siberian elm, | | 
| cotoneaster. | eastern redcedar i Siberian | | 
| | silver | crabapple. | | 
| | buffaloberry, | | | 
| | Siberian ۱ | | 
| | peashrub, lilac. j | | 
26%: | | | | | 
Vallers---------- american plum----- [Eastern redcedar, [Green ash, [Golden willow----- | Eastern 
| | common | Siberian | | cottonwood. 
۱ | chokecherry, | crabapple, Black | | 
| | lilac, Tatarian | Hills spruce. | | 
| | honeysuckle, | | | 
| | redosier dogwood, | | | 
| | Siberian I | | 
| peashrub. | | | 
Parnell---------- [American plum----- Eastern redcedar, IGreen ash, Black IGo1den willo -----lEastern 
| | redosier dogwood, | Hills spruce | | cottonwood. 
| | Siberian | Siberian ' | | 
| | peashrub, common | crabapple. | | 
| ۱ chokecherry, | | | 
| | lilac, Tatarian | | | 
| ۱ honeysuckle. | | | 
Tonka---------- -| T [Eastern redcedar, Green ash, |Go1den willow----- [Eastern 
common Siberian cottonwood. 
| | chokecherry, | crabapple, Black | | 
| | lilac, Tatarian | Hills spruce. | | 
| | honeysuckle, | | | 
| | redosier dogwood, | | | 
| | Siberian | | | 
| | peashrub, | | | 
| | American plum. | | | 
28C*: | | | | | 
Zell------------- Iratarian | Ponderosa pine, Siberian elm------ --- | --- 
honeysuckle, | Russian-olive, | | 
Siberian | green ash, Rocky | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | i 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


| rees having predicte -year average height, in feet, of-- 
Soil name and 


map symbol | «8 | 8-15 | 16-25 | 26-35 | >35 


28C*: 
Maddock---------- Green ash, 
ponderosa pine, 
Russian-olive, 


bur oak. 


Lilac, silver 
buffaloberry, 
common 
chokecherry, 
Siberian 
peashrub, eastern 
redcedar, 
Tatarian 
honeysuckle, 
American plum, 
Siberian 
crabapple. 


Golden willow----- Eastern 
cottonwood. 


Green ash, Black 
Hills spruce. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

[Peking | 
| cotoneaster, | 
| ponderosa pine, | 
I eastern redcedar, | 
| redosier dogwood, | 
| common | 
| chokecherry, | 
| Siberian | 
| peashrub, | 
| Tatarian | 
| honeysuckle, | 
| American plum. | 
| Golden willow-----| Eastern 
| ponderosa pine, cottonwood. 
| common 

| chokecherry, 

| Siberian 

| peashrub, 

| Tatarian 

| honeysuckle, 

| American plum. 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

1 


spruce, blue 
spruce, green 
ash, eastern 
reácedar. 


| 
| 
| 
| 
| 
| 
| 
| 


Golden willow----- lrastern 
cottonwood, 


Black Hills 
spruce, green 
ash. 


32---------------- 


Glyndon 


Common 
chokecherry, 
American plum, 
ponderosa pine, 
Siberian 
peashrub, Peking 
cotoneaster, 
eastern redcedar, 
Tatarian 
honeysuckle, 
redosier dogwood. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
lg 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Redosier dogwood, | Black Hills 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Russian-olive, Green ash, 
hackberry, ponderosa pine, 
eastern redcedar, | Siberian elm, 
silver Siberian 
buffaloberry, | crabapple. 


| honeysuckle, 
| Peking 

| cotoneaster. 
| 

| 

| 

' 


Siberian | 
peashrub, lilac. | 
I 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


| rees having predicted 20-year average height, in eet, ዕየ-፦ 


Soil name and | | | | | 
map symbol | <8 | 8-15 | 16-25 26-35 | >35 


Golden willow----- Igastern 


honeysuckle. 


| | | 
32ድ=መመመመመመመመመመመመመመ፡ | መመመ |ratarian [Green ash, Black | 
Overly | | honeysuckle, | Hills spruce. | | cottonwood. 
ponderosa pine, 
| Ee | | 
cotoneaster, 
| | redosier dogwood, | | | 
| | eastern redcedar, ۱ | 
| | American plum, | I | 
| | HOE | | | 
chokecherry, 
| | | | | 
| | Siberian | j | 
| I peashrub. | | | 
36-ሥ--===መመመመመመመመመ | === |Redosier dogwood, E een ash, Black |soaaen willow-----|Bastern 
Bearden | | ponderosa pine, | Hills spruce. | | cottonwood. 
| | eastern redcedar,, ۱ | 
common 
| | chokecherry, | | | 
| | Siberian | | | 
| | peashrub, | I | 
| | Tatarlan | | | 
| | honeysuckle, | | | 
| | Ee plum, | | | 
eking 
| | cotoneaster. | | | 
| | | | | 
38---------- መመመ aver | === |Russtan-olive, | “= | --- 
Colvin | buffaloberry, | | green ash, I | 
| Siberian | | Siberian elm. | | 
eashrub 
p? : | | i | 
39===ៗ=-------””””| == | american plum, [Green ash, Black [651658 willow----- eastern 
Colvin | | Siberian | Hills spruce, | | cottonwood 
| | peashrub, common ۱ Siberian | | 
| | ងន | crabapple. | | 
c rn 
| | pa 7 | | | 
| | SE dogwood, | | I 
atarian 
| | honeysuckle. | | | 
40*; | | | | | 
Colvin----------- [Silver | --=- IRusstan-olive, | === | سس‎ 
buffaloberry, green ash, 
| Siberian | | Siberian elm. | | 
eashrub. 
| P | | | | 
Aberdeen--------- ITatarian lRussian-olive, IGreen ash, | መመ | መመመ 
| | | | | 
| honeysuckle, | hackberry, | ponderosa pine, | | 
| Peking | eastern Kee Siberian elm, | | 
| cotoneaster. | silver | Siberian | | 
| | buffaloberry, | crabapple. | | 
Siberian 
| | peashrub, lilac. | | | 
42*; | | | | | 
Fargo------------ lanerican plum----- eastern redcedar, [Green ash, [Golden wlllow----- Eastern 
| | lilac, common | Siberian | | cottonwood. 
| | chokecherry, | crabapple, Black | | 
| | redosler dogwood, | Hills spruce. i | 
Siberian 
| | peashrub, | | | 
| | Tatarian | | | 
| | | | | 
1 1 | | | 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


| Trees having predicted 20-year average height, in feet, of-- 


Soil name and | 
| 


common 
chokecherry. 


peashrub, lilac. 


map symbol <8 | 8-15 | 16-25 | 26-35 | 35 
— T 一 一 
| | | | | 
42*: | | | | | 
Hegne---------- -- | american plun=====| Eastern redcedar, [Green ash, {Gorden willow----- |zastern 
| | common | Siberian | | cottonwood. 
| | chokecherry, | crabapple, Black | ۱ 
| | lilac, Tatarian | Hills spruce. | | 
| | honeysuckle, | | I 
| | redosier dogwood | | | 
| | Siberian | | | 
| | peashrub. | | | 
44----------- -----Isiberian peashrub,| --- [Green ash, | 2-2 | --፦ 
Hegne | silver | | Russian-olive, | | 
| buffaloberry. | | Siberlan elm. | | 
سن دوو‎ {American plum----- | Bastern redcedar, [Green ash, | Golden willow----- |Eastern 
Hegne | | common | Siberian | | cottonwood. 
| | chokecherry, [ crabapple, Black | | 
| | lilac, Tatarian | Hills spruce. | | 
| | honeysuckle, | | | 
| | redosier dogwood, | | | 
| | Siberian | | | 
| | peashrub. | | | 
46%; | | | | | 
Aberdeen----- ----| ratarian |Russian-olive, [Green ash, | --=- | --- 
| honeysuckle, | hackberry, | ponderosa pine, | ۱ 
| Peking | eastern redcedar,| Siberian elm, | | 
I cotoneaster. | sllver Slberian | | 
| | buffaloberry, | crabapple. | | 
| | Siberian | | | 
| | peashrub, lilac. i | | 
Fargo. | | | | | 
50B--------------- | === jester redcedar, [Green ash, i | === | -->- 
Towner erian ponderosa pine, 
| | crabapple, common | Russian-olive, | | 
| | chokecherry, | bur oak, ۱ | 
I | American plum, I I | 
i | lilac, Siberian | | | 
| | peashrub, silver | | | 
| | buffaloberry, | | | 
j | eer | | | 
kle 
| [ oneysuc » | | | 
52=-------- on | --- |ratarian | Green ash, Black |Go1aen willow-----| Eastern 
Wy rene | | honeysuckle, I Hills spruce. I | cottonwood. 
| | ponderosa pine, | | | 
| | American plum, | | | 
| rn | | | 
| | cotoneaster, | | | 
| | eastern redcedar | | | 
| | redosier dogwood, | | | 
| Ire | | | 
| | chokecherry, | | | 
| | Siberian | [ | 
| | peashrub. | | | 
53---------------- |siver [Green ash, eastern | Ponderosa pine, | ~~- | --- 
Renshaw | buffaloberry, | ee | Russian-olive. | | 
erian 
| ce | dc Rocky | | | 
| Siberian | Mountain juniper, | ۱ | 
| | | | | 
| | | | | 
| I I 1 1 
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Soil name aná 
map symbol 


Arvilla 


Renshaw---------- 


Divide 


Lallie 


75. 
Lallie 


TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


rees having predicted 20-year average eight, in feet, of-- 


«8 | 8-15 | 16-25 | 26-35 | »35 


| 
Green ash, | Ponderosa pine---- 
Russian-olive, 
Siberian 


honeysuckle, 
Siberian 
peashrub, lilac, 
silver 
buffaloberry. 


crabapple, 
eastern redcedar, 
Rocky Mountain 
juniper, common 
Chokecherry. 


Redosier dogwood, 
ponderosa pine, 
Tatarian 
honeysuckle, 
Peking 
cotoneaster, 
eastern redcedar, 
American plum, 
common 
chokecherry, 
Siberian 
peashrub. 


Green ash, Black 
Hills spruce. 


Golden willow-----,Eastern 
cottonwood. 


Green ash, eastern! Ponderosa pine, 
redcedar, Russian-olive. 
Siberian 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
buffaloberry, | 
crabapple, Rocky | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Tatarian 
honeysuckle, 
Siberian 
peashrub, lilac. 


Mountain juniper, 
common 
chokecherry. 


Golden willow----- Eastern 
cottonwood. 


Peking 
cotoneaster, 
redosier dogwood, 
American plum, 
Siberian 
peashrub, 
Tatarian 
honeysuckle, 
eastern redcedar, 
common 
chokecherry, 
ponderosa pine. 


Black Hills 
spruce, green 
ash. 


n 
፦ 
፦ 
< 
ወ 
H 


stern 


American plum----- l Eastern redcedar, ¡Green ash, a 
cottonwood. 


Siberian 
crabapple, Black 
Hills spruce. 


| common 

| chokecherry, 

| lilac, Tatarian 
| honeysuckle, 

| redosier dogwood, 
| Siberian 

| peashrub. 

| 

| 

| 

1 


| 
| 
| 
| 
t 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


| Trees having predicted 20-year average height, In Feet, of-- 


Soil name and 


map symbol | ረፀ | 8-15 | 16-25 | 26-35 | »35 
一 -一 一 
| | | | 

Minnewaukan honeysuckle, | crabapple, green cottonwood. 


eastern redcedar | ash, Black Hills 
redosler dogwood, | spruce. 

common 

chokecherry, 
Siberian 
peashrub. 


| 
7]---------------- | american plum----- 04186, Tatarian [Siberian |Go1den willow----- | Eastern 
| 
| 
| 


780. 
Wamduska 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Russian-olive, 
common 
chokecherry, 
eastern redcedar, 
lilac, silver 
buffaloberry, 
Siberian 
peashrub, 
Tatarian 
honeysuckle, 
Peking 
Cotoneaster, 


Siberian elm, 
green ash, 
ponderosa pine, 
Siberian 
crabapple. 


Mauvais 


B3B*: 
Great Bend------- Green ash, bur 


oak, ponderosa 


Eastern redcedar, 
111ac, Tatarian 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
olive, Siberian | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| honeysuckle, | pine, Black Hills 
| ከ | Spruce, Russian- 
peas H 
| American plun, | crabapple. 
common 
| chokecherry. | 
Overly----------- Sas |Tatarian e reen ash, Black ¡Golden willow----- [eastern 
| EE | Hills spruce. | cottonwood. 
| SE pine, | | 
g 
| cotoneaster, | | 
| redosier dogwood, | | 
| eastern redcedar, | | 
| ER plum, | | 
mmon 
| chokecherry, | | 
| Siberian | [ 
| peashrub. | | 
B4, BAB----------- | --- |፡4186, eastern [Siberian --- | --- 
Bottineau | | redcedar, | crabapple, green i 
| | redosier dogwood , | ash, ponderosa | 
I | Siberian | pine, bur oak, I 
| | peashrub, | Black Hills i 
| | Tatarian | spruce, Russian- I 
| | honeysuckle, | olive. | 
| | | | 


American plum, 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 8.--RECREATIONAL DEVELOPMENT 


[Some terms that descríbe restrictive soil features are defined in the Glossary. 


"slight," "moderate," and "severe"] 


Soil name and | Camp areas | Picnic areas 
map symbol | | 


Playgrounds 


119 


See text for definitions of 


| Paths and trails 


| 
Severe: | Severe: 


۱ ۱ 
وداج ده مرح هجو[‎ ee GS جح‎ Severe: 
Tonka | ponding. | ponding. | ponding. 
ودج‎ eme sum هد دج دی‎ | Severe: | Severe: | Severe: 
Parnell | ponding. | ponding. | ponding. 
جح ي‎ |severe: |severe: | Severe: 
Southam | ponding. [ ponding. ۱ ponding. 
Drs mo EE GEES Isevere: Isevere: ISevere: 
Grano | flooding, | ponding, | too clayey, 
| ponding, | too clayey. | ponding. 
| too clayey. | | 
ያመመመጅመመመመመ መመመ መመመ ---|severe: | Severe: | Severe: 
Fargo | flooding, | wetness, | too clayey, 
| wetness, | too clayey. | wetness. 
| too clayey. | | 
92 2 2 ep E EEE |Severe: |severe: E vere: 
Colvin | ponding. | ponding. | P ponding. 
us | | | 
$vea-------- መመ።መመመመው |slight = 81100 os --İ Moderate: 
| | | slope. 
Barnes--------------- Ig1ight------------ ---|s1ight--------------- IModerate: 
| | | 
slope. 
| | | 
12B*: 
Barnes--------------- [55985 መመመ መመመ መመመ |suight ss መመመመመመመመ |Moderate: 
slope. 
| | | 
5 ۷ 60 ۳ 22 gh sss جح‎ -|siignt-- መመመመመመመመመመ መመመ Isiight a Moderate: 
slope. 
| | Së 
13C*: 
Barnes--------------- leiight PSone leiert መመመ O Severe: 
| | | slope. 
Buse-----------2------ [stignt mE pq -|siight EE ER | Severe: 
slope. 
| | ie 
13D*: 
Barnes--------------- IModerate: moderate: |severe: 
S u slope. slope. 
| lope | pe | p 
Buse----- T----- መመመጻመመመ [Moderate: |Moderate: |Severe: 
| slope. | slope. | slope. 
14C*: | | | 
Svea----------------- euer ==> Pess [Sight = |Noderate: 
slope. 
| | | 
Sioux--------555-9--- |slight መመመመመመመመመመመመ --Ieuignt--- መመመ تس ماه جا‎ መ= IModerate: 
| | | slope, 
| 
| 


| small stones. 
۱ 


Severe: 
ponding. 


Severe: 
ponding. 


Severe: 
ponding. 


ponding, 
too clayey. 


Severe: 
wetness, 
too clayey. 


Severe: 
ponding. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Kä 
| 
ena, 
| 
|siight. 
Slight. 


Slight. 


Slight. 


Slight. 


Slight. 


Slight. 


Slight. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
] 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|stight. 
| 

| 

I 
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TABLE 8.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and | Camp ar 


map symbol | 


15C*: | 
Esmond--------------- ¡prignt Sessa 
| 
Enrick----------- ----|slight------ 
| 
16E*: | 
Langhei-------------- | Severe: 
| slope. 
Barnes-----2-2-2-------- |Severe: 
| slope. 
17D*: | 
Sioux---------------- EES 
| slope. 
Buse----- o |Moderate: 
| slope. 
198*, | 
$vea----------------- ¡Slight "anch 
| 
Buse----------------- [Sight ass 
| 
| 
20*, 20B*: | 
Hamerly-------------- jModerates 


| wetness, 


۱ percs slowly. 


eas | Picnic areas 


--------- |slight------ --------- 


—— |e11ght--------------- 


Severe: 
slope. 


slope. 


Moderate: 


| 

| 

| 

| 

| 
|Moderate: 
| 

| 

| slope. 

| 


wetness, 


| 

| 

| 

| 
(Moderate: 
| percs slowly. 
| 


Svea----------------- |SLight--------------- |S1ight--------------- 
| | 
21*: | | 
Vallers---------- eses Severe Isevere: 
wetness, 


excess humus. 


| wetness, 
| 
| 


Hamerly-------------- | Severe: 

| excess salt 
22------- መመመመመመመመመመመመ:= |severe: 
Vallers | wetness. 
23*: | 
Hanerly-------------- Moderate: 


percs slowly. 


| wetness, 
| 
| 


Cresbard------------- |Severe: 

| excess sodium, 
24*: | 
Svea----------------- |Slight------ 


| 
| 


excess humus, 
excess salt. 


Severe: 
. excess salt. 
Moderate: 
wetness. 


Moderate: 
etness, 
eres slowly. 


"rk 


Severe: 
excess sodium. 


Severe: 
slope. 


| Moderate: 
| slope. 


Moderate: 


slope, 
small stones. 


| 

| 

| 

| 

| Moderate: 
| slope, 

| wetness, 

| percs slowly. 
[Moderate: 

| slope. 


Isevere: 

excess humus, 
wetness, 
excess salt. 


Severe: 
excess salt. 


D 
D 


vere: 
etness. 


Moderate: 
slope, 
wetness, 
percs slowly. 


Severe: 


£ 


(Moderate: 
| slope. 
1 


| Playgrounds 


excess sodium, 


Soil Survey 


| Paths and trails 


Slight. 


Slight. 


| 

| 

| 

| 

| 

| 

| 

| 

le oderate: 
| slope. 
|Moderate: 
| slope. 

| 
| 
| 
| 
| 


Slight. 


Slight. 


Slight. 


| 
| 
| 
| 
| 
| 
enger. 
| 
| 


Slight. 


Slight. 


Severe: 
wetness, 
excess humus. 


Slight. 
wetness. 

Slight. 

Slight. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[Mo derate: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|stight. 
| 
۱ 
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TABLE 8.-~RECREATIONAL DEVELOPMENT--Continued 
一 下 (xx 


Soil name and | Camp areas 
map symbol | 


24*: | 


Cresbard------------- |Severe: 
| excess sodium. 
24B*: | 
Barnes--------------- EE RAT 
| 
Cresbard------------- |Severe: 
| excess sodium. 
26*: | 
Vallers---------- ----|severe: 
| wetness. 
Parnell-------------- |Severe: 
| ponding. 
Tonka-------- ses |severe: 
| ponding. 
28C*: | 
Zell----------------- ¡Slight ecce ----=- 
l 
Maddock-------------- 1sltght === 
| 
30-------------------- وتو‎ ----------- 
Embden | 
31---------------- ----!s1ight----------- 
Svea | 
32-------------------- Isiight -=መመ=== noo 
Glyndon | 
ን4መመመመመመመወመመመመመ=መመመመመመመ= | Severe: 
Aberdeen | excess sodium. 
ما‎ e -መ<መመመመመ |81198ኒ--- وه جه ود‎ 
Overly | 
3 62 ۶ 222 22 O sss |Noderate: 
Bearden | wetness. 
| 
38መመመመ=ወ== መፍጭ==መመመ መ | severe: 
Colvin | flooding, 
| wetness, 
| excess salt. 
39--------- چ‎ | Severe: 
Colvin | wetness. 
40*: | 
Colvin------ =--------| Severe: 
| flooding, 
| wetness, 
| excess salt. 
Aberdeen------------- Isevere: 


| excess sodium. 
| 


| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
] 


Picnic areas 


Severe: 
excess sodium. 


Severe: 
excess sodium. 


Moderate: 
wetness. 


Severe: 
ponding. 


Severe: 
ponding. 


Slight--------------- 


Severe: 
excess sodium. 


Slight--------------- 


Moderate: 
wetness, 
percs slowly. 


Severe: 
wetness, 
excess salt. 


Severe: 
wetness. 


Severe: 
wetness, 
excess salt. 


Severe: 
excess sodium. 


| 
| 
| 


Se 
ወ 


5 


Playgrounds 


vere: 
xcess sodium. 


| Moderate: 


lope. 


Severe: 
excess sodium. 


Severe: 
wetness. 


Se 
p 


Se 
P 


5 


5 
$1 
Mo 

5 


51 


vere: 
onding. 


vere: 
onding. 


| severe: 


lope. 


| severe: 


lope. 


ight--------------- 


derate: 
lope. 


ight----------- 


| Severe: 
| excess sodium. 


S1ight--------------- 


Severe: 
wetness, 
excess salt. 


Se 
ዝ 


Se 


0% 


00 


vere: 
etness. 


vere: 
etness, 
xcess salt. 


vere: 
xcess sodium. 


Paths and trails 


Moderate: 
wetness. 


Severe: 
ponding. 


Severe: 
ponding. 


Slight. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Slight. 
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TABLE 8.--RECREATIONAL DEVELOPMENT--Continued 


percs slowly. percs slowly. 


Soil name and | Camp areas | Picnic areas | Playgrounds | Paths and trails 
map symbol | | | | 
ف‎ 
| | | | 
42*: | | | | 
Fargo------ ----------|88បខជនះ |Severe: | Severe: | Severe: 
| flooding, | wetness, | too clayey, | wetness, 
| lee | too clayey. | wetness. | too clayey. 
oo clayey. 
| | | | 
Hegne---------------- | Severe: | Severe: | severe: Severe: 
| flooding, | too clayey, | too clayey, too clayey. 
| wetness, | peres slowly. | wetness, 
ercs slowly. percs slowly. 
| P | | 
44-2------- ha eS | Severe: | Severe: | Severe: Severe: 
Hegne | flooding, | ponding, | too clayey, ponding, 
onding, too clayey, excess humus, too clayey, 
Kee | | 
| too clayey. | excess humus. | ponding. excess humus. 
45-------------------- | Severe: | Severe: | Severe: Severe: 
Hegne | flooding, j too clayey, | too clayey, too clayey. 
| wetness, | percs slowly. I wetness, 
| | | 
| | | 
| | 
| | 
| | 


wetness. flooding. erodes easily. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
46*: | 
Aberdeen------------- |severe: Severe: Severe: . |sltght。 
| excess sodium. excess sodium. excess sodium. | 
Fargo--------=-------| Severe: | Severe: | severe: | severe: 
| wetness. | wetness. | wetness. ۱ wetness, 
6 [ 44 ease ene ee Isiight د55‎ eine 8149០ ii | Moderate: |stight. 
Towner | | | slope. | 
52-------------------- [slight ددد‎ -------|slight 一 一 一 一 --------|soaerate: eet, 
Wyrene | | | small stones. | 
3 ت‎ e ight--------------- Isi ight--------------- Moderate: | Slight. 
Renshaw | | | slope. j 
54B------------------- |saight ស=====--------- 8149០ ۶2222 መመመ መመመ መመመ |Moderate: |s11ght. 
Arvilla | | | slope. | 
56%; | | | | 
Hamerly--------- =--=-|Moderate: |Moderate: |Moderate: sight. 
| wetness, | wetness, | wetness, | 
| percs slowly. | percs slowly. | percs slowly. | 
Renshay-------------- |slight---------------|slight --------------- |S1ight -~-------------- |slight. 
Seege (811ght መመ SS EGE E [Sight 人 | Moderate: ear, 
Sioux | | | slope, 
| | | small stones. | 
58------------ “>>> dE --------------- | Moderate: Isiight. 
Divide | | | slope. | 
ចទ-=&========<==<===។=* [severe: | Severe: | Severe: | Severe: 
Ojata | wetness, | wetness, | wetness, | wetness. 
| excess salt. | excess salt. | excess salt. | 
70--------------------|severe: | Severe: | severe: |Severe: 
| wetness, | wetness, | wetness, 
| | | 
| | | 


Lallie | flooding, 
| 
I 


Ramsey County, North Dakota 


Soil name and | 
map Symbol | 


Camp areas 


| Picnic areas 


| 
75-2---------.7-7---2--2---- | Severe: | Severe: 
Lallie | ponding, | ponding, 
| excess salt. | excess salt. 
7. ፥መጭመመወመመመመመ። መመ መመመ |severe: |severe: 
Minnewaukan | wetness. | wetness. 
78C------------- ---|531985”፦” --------- --|suignt ------------ 
Wamduska | | 
Bi Brasse تج جح وت نع‎ | Severe: |Noderate: 
Mauvais | wetness. ۱ Wetness, 
| [ excess salt. 
83B*: | | 
Great Bend----------- Slight መመመሚመመመመመመዉመመፎ-= | Slight دب عاج‎ i ee? 
| | 
Overly------- dunt T-----2-2-2-2-2----- [85488 MEM sSs 
| | 
84，84B--------------- |siight — => |stight ------------ 
Bottineau 


TABLE 8.--RECREATIONAL DEVELOPMENT--Continued 


Severe: 


e 
too clayey, 


| 

| 

| 

| ponding. 
| Severe: 

| wetness. 
| 


jHoserates 
slope. 


Severe: 
wetness. 


| 
| 
| 
| 
| 
| 
|Moderate: 
| slope. 
---]Moderate: 
| slope. 


Playgrounds 
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| Paths and trails 
Severe: 

ponding. 

Severe: 


wetness. 


Slight. 
wetness. 


Slight. 
Slight. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
(Moderate: 
| 
| 
| 
| 
| 
| 
d 
| 
| 
|s1ight. 
| 


gd 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 9.--WILDLIFE HABITAT 


[See text for definitions of "good," "fair," "poor," and "very poor"] 


| Potential for habitat elements Potential as habitat for-- 


Soil name and 


map symbol | Grain | Grasses | herba- | Shrubs | Wetland | Shallow | Openland| Wetland |Rangelana 
| and Seed aná | ceous | | plants | water | wildiifej] wildlife] wildlife 
| crops legumes | Plants | | | areas | | 
| | | | | | | | | 
1“ --መመመመመመመመመመመመመ [Poor [air [Fair [Poor | Good |Good [Poor | Good | Poor. 
Topa | | | | | | | | | 
2-2-------- “ws lvery poor! Poor | Poor Í Poor 6666 Good | poor IGood IPoor. 
نم‎ በጅችች | | | | | | | | | 
| | | | | | | | | 
8 SES ERE [very poor | Very poor | Very poor | Very poor [Good | Good | very poor | Good [very 
outham poor. 
| | | | | | | | | 
5=<===»=====*= سب سیب‎ | Poor [Poor [Poor [Poor [Good [Good | Poor [Good |Poor. 
Grano 
| | | | | | | | | 
7---=------------- | Good ۵ |Fair [Poor |Poor ۵ [Fair frais | Poor. 
99 | | | | | | | | | 
ese em -----------|very poor! Poor | Door | Poor |cooa IGooa | Poor IGooa | poor. 
Colvin | | | | | | | | | 
11*: | | | | | | | | | 
$vea-------------- | Gooa |Gooa [Good | Good | Poor | Poor |eooa [poor 6006» 
Barnes------------ | Good jeooa | Good Fair [Poor [very poor |Gooa [very poor |Fatr, 
See, | | | | | | | | | 
Barnes=========="=[G004 |=።« | Good [ratr [Poor | Very poor |Good [very poor |Fair. 
Svea-------------- | Goa |sooa |eooa [Fair | Poor | very poor 9 [Very poor |Fair. 
13C*: | | | | | | | | | 
Barnes------------ [Fair [Good [Good [Fair [Poor [Very poor | Good [Very poor |Fatr. 
Buse--------- FR [Good [Fair [Fair [very poor | Very poor |Fair [Very poor |Fair. 
13D*: | | | | i | | | | 
Barnes------------ \rair | Good | Good lFair |very poor! Very poor! Good | Very poor Fair. 
| | | | | | | | | 
Buse-------------- |Fair |Patr |Fair Fair [Very poor | Very poor | Fair | very poor |Fair. 
14C*: | | | | | | | | | 
Svea-------------- IGood IGood IGood |Fair | Poor very poor Good |very poor Fair. 
| | | | | | | | | 
Sioux------------- |Very poor Very poor | Poor | Poor [Very poor | Very poor | Very poor | Very poor | Poor. 
፲5ር*; | | | | | | | | | 
Esnond------------ Fair [Goo | Good [Fair | Poor | very poor [Good [Very poor | Fair. 
Enrick------------ [Pair [Good {Good [Fair | Poor |Very poor | Fair | poor |Fair. 
16E*: | | | | i | | | | 
Langhel----------- [Poor [Poor [Fair [Pair [Very poor | Very poor | Poor [Very poor | raiz. 
Barnes------------ [Poor um [6008 |rair [Very poor | Very poor | Fair [Very poor | Fair. 
45882 | | | | | | | | | 
Seege poor | Very poor | Poor [Poor [Very poor | Very poor | Very poor | Very poor | Poor. 
នា56-----------“------“-“-” [Fair [Fair |Patr [Pair [very poor | Very poor | Fair |very poor| Fair. 
19B*: | | | | | | | | | 
Svea---2----------- [Good [Good [Good [Fair | Poor [Very poor |Good |very poor Fair. 
| 1 1 | 1 ۱ ۱ ۱ 
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Ramsey County, North Dakota 


TABLE 9.--WILDLIFE HABITAT--Continued 


or-- 


a 


otential as 


at elements 


a or 


en 


| rangeland 
wildlife 


| Wetland ۱ 
wildlife] 


Openland 
wildlife 


Shallow 
water 
areas 


Wetland 
plants 


herba- 
ceous 
lants 


Grasses 
and 
legumes 


| 
| 
crops | 


Grain 
and seed 
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TABLE 9.--WILDLIFE HABITAT--Continued 


Den 


Potential as habita 


Potential for habitat elements 
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wildlife 


| Wetland 
wildlife 
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Openland 
wilálife 


Shallow 
water 
areas 
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AY 
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Soil name and 
map symbol 
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map symbol 


ee secs | Poor‏ د 
Minnewaukan |‏ 
78C---------------- [Poor‏ 
Wamduska |‏ 
81B---------------- [Poor‏ 
Mauvais |‏ 
| ;*838 
Great Bend-------- | Good‏ 


Overly سس سس‎ - | Good 


84, B4B------------ ۵ 
Bottineau | 


Grain 
| and seed 


TABLE 9.--WILDLIFE HABITAT--Continued 


| Potential for habitat elements T Potential as habitat for-- 

Soil name and ፐ T Wild ፐ መመመ” “ገመ 
| Wetland |Rengeland 
| wilálifej wildlife 


| Grasses 
| and 


Poor 


Poor 


Go 
Good 
Go 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| od 
| 


| herba- 
| ceous 


Shrubs | Wetlaná | Shallow | Openland 
water I wildlife 


Fair 


Good 


Fair 


Fair 


Fair 
Good 


| plants | 


Very poor ¡Poor 


Very poor Very poor ¡Good 
Poo. Very poor ¡Good 
Poo Very poor ¡Good 


| | 
| | 
| | 
| | 
| | 
| | 
| | 
[Very poor | Poor 
d | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 


Fair. 


Very poor Fair. 


Very poor f Good. 
| very poor Fair. 


| very poor Good. 


| 
| 
| 
| 
| 
| 
| 
Poor | Poor. 
| 
| 
| 
| 
| 
| 
| 
| 
| | 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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[Some terms that describe restrictive soil features are defined in the Glossary. 
The information in this table indicates the dominant soll condition 


"slight," "moderate," 


and "severe." 


TABLE 10.--BUILDING SITE DEVELOPMENT 


but does not eliminate the need for onsite investigation] 


Soil name and | 
map symbol I 


Shallow 
excavatlons 


| Dwelllngs 
| without 


Dwellings 
with 


| Small 
| commercial 


Soil Survey 


See text for definitions of 


| Local roads 
| and streets 


| | basements basements | buildings | 


| 
1-----------------|severe: 

| 

| 

| 


Tonka ponding. 
LA | Severe: 
Parnell | ponding. 
| 
| 
ቁማ መመመ y io | severe: 
Southam ponding. 


| 
| 
| 
| 
5---——— | Severe: 
| 
| 
| 


Grano ponding. 
Demo |severe: 
Fargo | wetness, 

| 

| 
B----------------- | Severe: 
Colvin | ponding. 

| 

| 
11*: | 
Svea------------- Moderate: 

| wetness. 

| 
Barnes----------- sight T 

| 

| 
12B*: | 
Barnes----------- | Slight መመመመመ< 


A Moderate: 
wetness. 


13C*: 
Barnes==========- 


Buse------------- 


Severe: 
ponding, 
shrink-swell. 


Severe: 
ponding, 
shrink-swell. 


Severe: 
ponding, 
shrink-swell. 


flooding, 
ponding, 
shrink-swell. 


Severe: 
flooding, 
wetness, 
shrink-swell. 


vere: 
onding. 


Oo 


Moderate: 
shrink-swell. 


| Moderate: 
| shrink-swell. 


| Moderate: 
| shrink-swell. 


IModerate: 
shrink-swell. 


Slight==========-¡Moderate: 


Slight-----------|Moderate: 


| 

| 

| 

| 

| 

| shrink-swell. 
| 

| 

| shrink-swell. 
| 

| 


Severe: 
ponding, 
shrink-swell. 


Severe: 
ponding, 
shrink-swell. 


Severe: 
ponding, 
shrink-swell. 


Severe: 
flooding, 
ponding, 
shrink-swell. 


Severe: 
flooding, 
wetness, 
shrink-swell. 


Severe: 
ponding. 


Moderate: 
shrink-swell, 
wetness. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
wetness. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
ponding, 
shrink-swell. 


Severe: 
ponding, 
shrink-swell. 


Severe: 
ponding, 
shrink-swell. 


Severe: 
flooding, 
ponding, 
shrink-swell. 


Severe: 
flooding, 
wetness, 
shrink-swell. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Ise 
| ponding. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 


Moderate: 
shrink-swell, 
slope. 


Moderate: 
shrink-swell, 
slope. 


Moderate: 
shrink-swell, 
slope. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
low strength, 
ponding, 
frost action. 


Severe: 
ponding, 
low strength, 
frost action. 


Severe: 
low strength, 
ponding, 
frost action. 


Severe: 
low strength, 
ponding, 
frost action. 


Severe: 
low strength, 
wetness, 
frost action. 


Severe: 
low strength, 
ponding, 
frost action. 


Severe: 
low strength. 


Moderate: 
low strength, 
frost action. 


Moderate: 
low strength, 
frost action. 


Severe: 
low strength. 


Moderate: 
low strength, 
frost action. 


Moderate: 
low strength, 
frost action. 
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wetness. 


| Local roads 
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Soil name and | Shallow | Dwellings | Dwellings | Small | 
map symbol | excavations | without | with | commercial | and streets 
| basements | basements | buildings j 
| | | | | 
13D*: | | | | | 
Barnes----------- Moderate: |Moderate: | Moderate: |se evere: | Moderate: 
| slope. | shrink-swell, | slope, | slope. | low strength, 
| | slope. | shrink-swell. | | slope, 
| ۱ | | | frost action. 
Buse------------- |Moderate: | Moderate: Moderate: ¡Se vere: Moderate: 
| slope. | shrink-swell, | slope, | slope. | low strength, 
| | slope. | shrink-swell. | | slope, 
| | | | | frost action. 
TT | | | | | 
Svea-------2------ Moderate: Moderate: [noderate: Moderate: |severe: 
| wetness. | shrink-swell | shrink-swell, | shrink-swell, | low strength. 
| | ۱ wetness. | slope. | 
Sioux---------- --|Severe: |siight ------ == sight ----—---- |Moderate: slight. 
| cutbanks cave. | | | slope. | 
js | | | | | 
Esmond----------- Jena ----------- |slight--------- -Isiignt----- -~---- Moderate: | Moderate: 
| | | | slope. | frost action. 
Emrick----------- Isiight دوه و دج و ردب‎ Isiight دة د‎ sight e | Moderate: | Moderate: 
| | | | slope. ۱ frost action. 
16E*: | | | | | 
Langhei----------|Severe: |Severe: | Severe: | Severe: | Severe: 
| slope. | slope. | slope. | slope. | slope, 
Barnes----------- | Severe: | Severe: | Severe: [se vere: | Severe: 
| slope. | slope. | slope. | slope. | slope. 
ip: | | | | | 
Sioux------------ | Severe: Moderate: [moderates |se vere: |Mođerate: 
| cutbanks cave. ۱ slope. | slope. | slope. | slope. 
Buse----------- --|Moderate: Moderate: |MoGerate: |se evere: Moderate: 
| slope. | shrink-swell, | slope, | slope. | low strength, 
| I slope. | shrlnk-swell. | | slope, 
| | | | | frost action. 
19B*; | | | | | 
Eeer ee? |Moderate: |Noderate: |Moderate: | Moderate: | Severe: 
| wetness. | shrink-swell. | shrink-swell, | shrink-swell, | low strength. 
۱ | | wetness. | slope. 
Buse------------- [53498 mus IModerate: IModerate: Moderate: |Moderate: 
| | shrink-swell. | shrink-swell. | shrink-swell, | low strength, 
| | | | slope. | frost action. 
Jok: | | | | | 
Hamerly---------- |Severe: (Moderate: | Severe: |Noderate: | Severe: 
| wetness. | vetness, | wetness. | wetness, | frost action. 
| | shrink-swell. | | shrink-swell. | 
Srear |Moderate: Moderate: |Moderate: | Moderate: | Severe: 
| wetness. | shrink-swell. | shrink-swell, | shrink-swell. | low strength. 
| | | | 
| i i i 
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Shallow 


Soil name and | 
excavatio 


map symbol | 


TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


| Dwellings 
ns | without 


| Dwellings 
I with 


| Small 
commercial 


Soil Survey 


| Local roads 
| and streets 


| basements | basements | buildings | 


20B*: | 
Hamer ly ========== | severe 
| wetness. 
| 
| 
Svea------------- [Moderate: 
| wetness. 
| 
21*: | 
Vallers---------- |Severe: 


| wetness. 


Dl e severe: 
Vallers I wetness. 
23*: | 
Hamerly---------- | Severe: 
| wetness. 
| 
Cresbard--------- |toderate: 
| too clayey. 
| 
24*: 
Svea------------- |Moderate: 
| wetness. 
| 
Cresbard--------- moderate: 
| too clayey. 
| 
24B*: | 
Barnes-----2-7----- ER Seno 
| 
| 
Cresbard--------- [Moderate: 
| too clayey. 
| 
26*: | 
Vallers---------- Severe: 


Parnell----------|severe: 


Moderate: 
wetness, 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
wetness. 


Moderate: 
wetness, 
shrink-swell. 


Severe: 
wetness. 


Moderate: 
wetness, 
shrink-swell. 


vere: 
hrink-swell. 


un 
no 


derate: 
hrink-swell. 


= 
no 


vere: 
hrink-swell. 


Y 
ما‎ 0 


-<-=== Moderate: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
wetness. 


Severe: 
ponding, 
shrink=swell. 


Severe: 
ponding, 
shrink-swell. 


Severe: 
wetness. 


Moderate: 
shrink-swell, 
wetness. 


Severe: 
wetness, 


Severe: 
wetness. 


Severe: 
wetness, 


Severe: 
wetness. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
wetness. 


Moderate: 
shrink-swell. 


Moderate: 


0 
shrink-swell. 
a 


Mo 
shrink-swell. 


Severe: 
wetness. 


Severe: 
ponding, 
shrink-swell. 


Severe: 
ponding, 
shrink-swell. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 


Moderate: 
wetness, 
shrink-swell, 
slope. 


Moderate: 
shrink-swell, 
slope. 


vere: 
etness. 


£ 0 


Moderate: 
wetness, 
shrink-swell. 


vere: 
etness. 


= 由 


vere: 
hrink-swell. 


D 
5 6 


derate: 
hrink-swell. 


= 
no 


derate: 
hrink-swell, 


nao 


Severe: 
5 


Severe: 
wetness. 


Severe: 
ponding, 
shrink-swell. 


Severe: 
ponding, 
shrink-swell. 


Severe: 
frost action. 


Severe: 
low strength. 


Severe: 
wetness, 
frost action. 


Severe: 
frost action. 


Severe: 
frost action. 


Severe: 
frost action. 


e 
low strength, 
shrink-swell. 


Severe: 
low strength. 


Severe: 
low strength, 
shrink-swell. 


Moderate: 
low strength, 
frost action. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
frost action. 


Severe: 
ponding, 
low strength, 
frost action. 


Severe: 
low strength, 
ponding, 
frost action. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
ፆ vere: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
d 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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Soil name and | Shallow | Dwellings | Dwellings | | Local roads 
map symbol | excavations | without | with | commercial | and streets 
basements basements buildings 
| | | | | 
28ር*; ۳ | | | | 
2ell-------- سس‎ [stight--- === --|slight ---------- |stight T--——------ | Moderate: | Severe: 
| | | | slope. | low strength, 
| | | | | frost action. 
Maddock---------- | Severe: | Slight---------- | ۱3 | Moderate: | Slight. 
| cutbanks cave. | | | slope. | 
3(9መቫመመመመመመመመመ=መ ee |Severe: [Slight መመመመመውመመመመ= Moderate: | 5 سم سس ول‎ | o oderate: 
Embden | cutbanks cave. | | wetness. | | frost action. 
3መመመመመመመመመመመመመመ-= |Moderate: [Moderate: Moderate: |Moderate: [Se vere: 
Svea | wetness. ۱ shrink-swell. [ shrink-swell, | shrink-swell. | low strength. 
wetness, 
| | | | | 
32።5መ=ጻመመመመመመመመመመመመ | Moderate: Is1ight SR --|Moderate: |s11ght T--4----2-- |severe: 
Glyndon | wetness. | | wetness. | | frost action. 
Jess me [Moderate: | severe: | Moderate: | severe: | severe: 
Aberdeen | too clayey, | shrink-swell. ۱ wetness. | shrink-swell. | low strength, 
| wetness. | | | | shrink-swell. 
ÓN ----|Moderate: Inoderate: [Moderate: (Moderate: | Severe: 
Overly | too clayey. | shrink-swell. | shrink-swell. | shrink-swell. | low strength, 
| | | | | frost action. 
REE | Severe: |Noderate: | Severe: IModerate: |severe: 
Bearden | wetness. | wetness, | wetness. | wetness, | low strength, 
| | shrink-swell. | | shrink-swell. | frost action. 
38----------------|Severe: | Severe: | Severe: | Severe: | Severe: 
Colvin | wetness. j flooding, | flooding, | flooding, i low strength, 
| I wetness. | wetness. | wetness. | wetness, 
flooding. 
| | | | | 
9 |severe: | Severe: | Severe: | Severe: | Severe: 
Colvin | Wetness. | wetness. | wetness. | wetness. | low strength, 
| | | | | wetness, 
| | | | | frost action. 
208: | | | j | 
Colvin----------- | Severe: |Severe: |Severe: | Severe: | Severe: 
| wetness. | flooding, | flooding, | flooding, | low strength, 
| | wetness. | wetness. i wetness. | wetness, 
flooding. 
| | | | | 
Aberdeen--------- |Moderate: |Severe: Moderate: |Severe: | Severe: 
| too clayey, | shrink-swell. | wetness. | shrink-swell. | low strength, 
| wetness. | | | | shrink-swell. 
ik: | | | | | 
Fargo------------ |Severe: | Severe: | severe: | Severe: | Severe: 
| wetness. | flooding, | flooding, | flooding, | low strength, 
| | wetness, | wetness, | wetness, | wetness, 
| I shrink-swell. | shrink-swell. | shrink-swell. | frost action. 
ቭርብስፎመመመመመመመው፡›መመ- | Severe: | severe: | Severe: | Severe: | severe: 
| wetness. | flooding, | flooding, | flooding, | low strength, 
| | wetness, | wetness, | wetness, | shrink-swell. 
| j shrink-swell. | shrink-swell. | shrink-swell. | 
I 1 1 1 1 
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A ណណ កកាយ យ 


Shallow 
excavations 


| | basements basements | buildings 


Soil name and | 
map symbol | 


wetness. 


Hegne | ponding. 
| 
| 
45----- === | Severe: 
Hegne | wetness. 
| 
| 
46 : | 
| 
| 
| 


Towner cutbanks 
52---------------- | severe: 
Wyrene | cutbanks 
53--------------- -|severe: 
Renshaw j cutbanks 
54B--------------- | Severe: 
Arvilla | cutbanks 
Bei: ! 
Hamerly---------- | severe: 
| wetness. 
] 
Renshaw---------- | Severe: 
| cutbanks 
57C---------------|severe 
Sioux | cutbanks 
زا‎ መ | severe: 
Divide | cutbanks 
65-------------- --|severe: 
Ojata | wetness. 
| 
| 
70--- -------- on severe: 
Lallie wetness. 


| 

| 

| 

| 
75----------------|severe: 
Lallie | ponding. 
| 
| 
t 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


too clayey, 


cave. 


cave, 


cave. 


cave, 


cave. 


cave. 


cave. 


| Dwellings | 
without | with 


Dwellings 


shrink-swell. shrink-swell. 


| 

| Severe: Severe: 

| flooding, flooding, 

| ponding, ponding, 

۱ shrink-swell. shrink-swell. 
|severe: Severe: 

| flooding, flooding, 

| wetness, wetness, 

| 

| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Severe: Imoderate: 
on | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 

| s rink-swell. wetness. 

| 

|severe: Severe: 

| wetness, wetness, 

| shrink-swell. shrink-swell. 

| 

|sllght----------- Moderate: 

| wetness, 

| shrink-swell. 
eet de |Moderate: 

j ۱ wetness. 
|Slight-----------Isiignt اج نخس‎ መመመ 
| | 

|siight T------2---- |siight --- መመመ 
| | 

| | 

[Moderate: | Severe: 

| wetness, | wetness. 

| shrink-swell. | 

Istignt መመመመመመመመመመመ |Slight መመመመመመ መመ መ= 
| | 
|Siight~--------==1511ght ------=--—- 
| | 

መመመመመመመ as (Moderate:‏ و9 

| | wetness. 
|Severe: [severe: 

| wetness. | wetness. 

| | 

| | 

|severe: | Severe: 

| flooding, | flooding, 

| wetness, | wetness, 

I shrink-swell. | shrink-swell. 

| severe: | severe: 

۱ flooding, | flooding, 

| ponding, | ponding, 

۱ shrink-swell. | shrink-swell. 

[ | 


| Small | Local roads 
commercial | and streets 


| frost action, 


Slight==m========-|Moderate: 
| frost action. 


| | 

| Severe: | Severe: 

۱ flooding, | low strength, 
۱ ponding, | ponding, 

| shrink-swell. | shrink-swell. 
|Severe: ¡Se vere: 

| flooding, | low strength, 
| wetness, | Shrink-swell. 
| shrink-swell. | 

| | 

|Severe: |se evere: 

| shrink-swell. | low strength, 
| | shrink-swell. 
| Severe: | Severe: 

| wetness, ۱ low strength, 
| shrink-swell. | wetness, 

| [ frost action, 
euer መ. مب‎ tom سرت‎ a [Moderate: 

{ 

| 

| 

| 

| 


[sight سسس تتت‎ Isiight. 

| | 

Isiight ------------ وک‎ 

| | 

\oderate: |Severe: 

| wetness, | frost action, 

| shrink-swell. | 

|51:ght---7--------|siight. 

| | 

| Moderate: Iciight. 

| | 

| slope. | 

euer "essere jr derate: 

| | frost action, 

[severe: |severe: 
wetness. low strength, 

| | wetness, 

| | frost action. 

| Severe: | Severe: 

| flooding, | low strength, 

| wetness, | wetness, 

| shrink-swell. | flooding. 

| severe: | Severe: 

| flooding, | low strength, 

| ponding, | ponding, 

| shrink-swell. | flooding. 

1 ۱ 
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Shallow | 
excavations ۱ 


Dwellings 


Soil name and | 
| without 


map symbol 


| Dwellings 
| with 


Small 


| 
| commercial 


| Local roads 
and streets 
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| basements basements buildings | 


| 

Kadette | Severe: | Severe: 
Minnewaukan i cutbanks cave, | wetness. 

| wetness. ۱ 
78C--------------- | Severe: |siight liada 
Wamduska | cutbanks cave, ۱ 
818225252 | severe: | severe: 
Mauvais | wetness. ۱ wetness. 
83B*: | | 
Great Bend------- [S11ght-----------|siignt ሮን 

| | 

| | 
Overly----------- | Moderate: [Moderate: 

| too clayey. | shrink-swell. 

| | 
84------- 1slight === ማመ መ መቸ iit | Moderate: 
Bottineau | | shrink-swell. 

| | 
84B--------------- |saight oia |Hoderate: 
Bottineau | shrink-swell. 


|Severe: 
| wetness. 


derate: 
hrink-swell. 


= 
no 


Moderate: 
shrink-swell. 


derate: 
hrink-swell. 


= 
no 


Is1ight---------- 


Severe: 
wetness. 


Moderate: 
slope. 


| Severe: 
| wetness. 


Moderate: 
slope. 


Moderate: 
shrink-swell, 
slope. 


shrink-swell. 


Moderate: 
shrink-swell, 
slope. 


| 
| 
| 
| 
| 
| 
| 
|noderate: 
| 
| 
| 
| 
| 
| 


Severe: 
wetness. 


Slight. 


Severe: 
frost action. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

severe: 

| low strength, 
| frost action. 
|Severe: 

| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


low strength, 
frost action. 


Moderate: 
low strength, 
frost action. 


Moderate: 
low strength, 
frost action. 


eS D ee‏ رس 
See description of the map unit for composition and behavior characteristics of the map unit.‏ * 
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TABLE 11.--SANITARY FACILITIES 
[Some terms that describe restrictive soil features are defined in the Glossary. -See text for definitions of 


"slight," "good," and other terms. The information in this table indicates the dominant soil condition 
but does not eliminate the need for onsite investigation] 


| too clayey. 
0 


Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption | areas | sanitary | sanitary | for landf111 
fielás landfill landfill 
I | | | | | 
l----------------2--- | Severe: | Severe: | Severe: | Severe: | Poor: 
Tonka | ponding, | ponding. | ponding, | ponding. | too clayey, 
| percs slowly. | | too clayey. | | hard to pack, 
ponding. 
| | | | | 
ያዎ” | severe: | severe: | Severe: | Severe: |Poor: 
Parnell | ponding, | ponding. | ponding, | ponding. | too clayey, 
| percs slowly. | | too clayey. | | hará to pack, 
ponding. 
| | | | | 
4--፦----- መዴ መመመ |Severe: | Severe: | Severe: | Severe: | Poor: 
Southam | ponding, | ponding. | ponding, | ponding. | too clayey, 
| percs slowly. | | too clayey. | | hará to pack, 
| | | | | ponding. 
4. ፦- - -ዴ - መ -መጹመመመመመመመመመሙ |Severe: eet T |severe: |severe: [Poors 
Grano | ponding, | | ponding, | ponding. | too clayey, 
| percs slowly. | | too clayey. | | hará to pack, 
ponáing. 
| | | | | 
تس تسد(‎ Severe: |siight ENEE | Severe: | Severe: | Poor: 
Fargo | wetness, | | wetness, I wetness. | too clayey, 
| percs slowly. | | too clayey. | | hard to pack, 
wetness. 
| | | | | 
Breed کت ت بح سرت‎ | Severe: | Severe: | Severe: | Severe: | Poor: 
Colvin | ponding, | ponding. | ponding. | ponding. | ponding. 
i percs slowly. | | | | 
11%; | | | | | 
Svea-c------------- | Severe: |Moderate: | Severe: | Moderate: (Fair: 
| percs slowly. | slope, | wetness. | wetness. | too clayey. 
| Ke | | | 
wetness. 
| | | | | 
Barnes------- === | Severe: | Moderate: (Moderate: [Slight ددد‎ |Fatr: 
percs slowly. seepage, too clayey. too clayey. 
| | slope, | ! ! 
| | | | | 
12B*: | | | | | 
Barnes------------- Severe: Moderate: |Moderate: eier Ee a GG Fair: 
percs slowly. seepage, too clayey. too clayey. 
| | slope. | | | 
| | | | | 
Svear--------------|severe: |Moderate: |Severe: | Moderate: |፻5:፡፡ 
| percs slowly. ۱ slope, | wetness. | wetness, | too clayey. 
| | | | | 
wetness. 
| | | | | 
jak: | | | | | 
Barnes------------- |Severe: | Severe: |oderate: Is11ght as |Fair: 
| percs slowly. | slope. | too clayey. | | too clayey. 
Buse----- ----------]severe: |Severe: |Moderate: |51tght-----------l Fair: 
۱ slope. | too clayey. | 
۱ 1 I 


| percs slowly. 
t 
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wetness. 
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| | Trench | Area | Daily cover 
Soil name and | Septic tank | Sewage lagoon | | | SE 
absorption areas sanitary sanitary 
ee | fields | | landfill | landfill | 
| | | | | 
13D*: ۲ | . 
Barnes------------- Isevere: | Severe: | Moderate: (Moderate: ee 
| percs slowly. | slope. i o | slope. | ከ 7 
0 A | ۰ 
| | | | | 
| | ፡ IModerate: Moderate: Fair: 
مج نج ج هه << 2 56 را‎ = Severe: Severe: 0 ۱ | [ 
| percs slowly. | slope. | peat een | slope. | 
| | | : | | 
| | | | 
ae | | | | , E 
: : Moderate: Fair: 
$vea------- መመመ Severe: Moderate: Severe: his 
| percs slowly. | slope, | wetness. | wetness. | too clayey. 
seepage, | 
| | wetness. | | | 
lPoor: 
| A Is $ l Severe: ISevere: Poor: 
Sioux-------------- |Sevezes | evere: | ፥ | | SEH 
filter. seepage. seepage, seepage. ۳ 
KZ? | | too sandy. | | too sandy, 
| | | | | small stones. 
| | | | 
O یر‎ ከዳ. ጋ e ዓላ. | 
ESnond------------- |51 ight --=፦-- “>>> | Moderate: Isitght -T---------- |s1ight- | 008. 
| | slope. | | | 
| 
Ig መመመመመ | S Lee : Isaight o Fair: 
a e light------ Severe: evere: 
Sc | s | seepage. | seepage. | | thin layer. 
| 
| | | | 
ይ | | | Werer ¡e 
፡ ነና evere: oor: 
Langhei------------ Severe: Severe: [re evere: | e 
| slope. | slope. | slope. | slope. | p 
! | ፡ Severe: Severe: Poor: 
Barnes------------- Severe: Severe: | | 
| percs slowly, | slope. | slope. | slope. | slope. 
| Slope。 | | | | 
| | | | 
SC | | | Poa ës 
Sioux----- — Severe: Severe Severe: evere: | 
| poor filter. | seepage, | seepage, | seepage. | Seet 
| | slope. too sandy. | | too sandy, 
| | | | | small stones. 
| | 
| | š IModerate: IModerate: Fair: 
Buse--------------- Severe: Severe: | | 
| percs slowly. | slope. | ine | slope. | n se 
| | | | | 
| | | | 
pon I | | | Kee 
E Moderate: Fair: 
Svea------------ === Severe: Moderate: Severe: | | 
| percs slowly. | slope, |" wetness. | wetness, | too clayey. 
seepage, | 
| | wetness. | | 
| 
| | derate: luo derate: Is1ight SES Fair: 
Büse---2-2--------- Severe: Moderate: i : 
| percs slowly. | slope. | too clayey. | I too clayey 
| 
| | | | 
SE | | | Severe: IFair: 
Hamerly------------ Severe: Severe: Severe: | f | 
| wetness, | wetness. | wetness. | wetness. | ር دای‎ SUE 
| percs slowly. | | | | 
| Moderate: Severe: Moderate: air: 
ወ068መመመመመመውመሙመመ መመ Severe: oderate: | | : 
percs slowly. | iplum I wetness. | wetness. | too clayey 
seepa 
==: | | | 
| I ! ' 
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TABLE 11.--SANITARY FACILITIES--Continued 


slope. 


Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption | areas | sanitary | sanitary for landfill 
AA — fields l A A o — — 
| | | | | 
21%: | | | | | 
۱ | Severe: | Severe: | Severe: | Severe: | Poor 
| wetness, [ wetness. | wetness. | wetness. | ህይ 
percs slowly. 
| | | | | 
Hamerly------------ |Severe: |Severe: |Severe: |Severe: |Fa irs 
| wetness, | wetness. | wetness. | wetness. | too clayey, 
ercs slowly. wetness. 
ie | | | | 
22----------------2-- |Severe: | Severe: | severe: | Severe: |Po oor: 
Vallers wetness, wetness. wetness. wetness. wetness. 
| percs slowly. | | | | 
23%; | | | | | 
Hamerly------------|severe: | Severe: | Severe: | Severe: |rair: 
| wetness, | wetness. | wetness. | wetness. | too clayey, 
| percs slowly. | | | | wetness. 
Cresbard----------- | severe: ۳ derate: |Severe: |S11ght===========| Po or: 
percs slowly. slope. excess sodium. hard to pack, 
| | | | | 
| | | | | excess sodium. 
oaks | | | | | 
Svea--------------- |Severe: |Noderate: |Severe: |Moderate: ¡Fe ir: 
| percs slowly. | slope, | wetness. | wetness. | too clayey. 
seepage, 
| | ម | | | 
etness. 
| | | | 
Cresbard----------- |Severe: |Moderate: | Severe: [szight ia |Poor: 
percs slowly. slope. excess sodium. hard to pack, 
| | | | | 
| | | | | excess sodium. 
AEE | | | | | 
Barnes------------- | Severe: luoderate: lModerate: |slight-----------|Fair: 
| | | | | 
| percs slowly. | Seepage, | too clayey. | | too clayey. 
slope. 
| | | | | 
Cresbard----------- l Severe: IModerate: Icevere: |slight 人 | poor: 
| | | | | 
percs slowly. ۱ slope. | excess sodium. | | hard to pack, 
| | | | | excess sodium, 
gen | | | | | 
Vallers------------ Isevere: = vere: | Severe: | severe: | Poor: 
| wetness, | wetness. | wetness. | wetness, | wetness. 
ercs slowly. 
I P | | | | 
Parnell------------|severe Ise vere: | Severe: | Severe: | Poor: 
onding, ponding. ponding, ponding. too clayey, 
(ee I ° | | | 
| percs slowly. | | too clayey. | | hard to pack, 
| | | | ۱ ponding. 
Tonka-------------- Isevere: lse evere: Isevere: | Severe: | Poor: 
| | | | | 
| ponding, |" ponding. | ponding, | ponding. | too clayey, 
percs slowly. too clayey. hard to pack, 
| | d | | 
| | | | | ponding. 
28C*: | | | | 
Zell--------------- IModerate: Moderate: Iszight = slight መመመ።መመመመመ== 6666, 
| percs slowly. | seepage, | | | 
| | 
1 1 
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TABLE 11.--SANITARY FACILITIES--Continued 


hard to pack, 
ponding. 


too clayey. 


Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption areas | sanitary | sanitary for landfill 
| fields | landfill | landfill 
| | | | | 
28C*: | | j | | 
Maddock------------ |Severe: |Severe: | Severe: ¡Se vere: |Poor: 
| poor filter, | seepage. | seepage, | Seepage。 | seepage, 
| | | too sandy. | | too sandy. 
30--2--------------- = Moderate: | severe: | severe: |se vere: |rair: 
Embden | wetness. | seepage. | seepage, | seepage. | too sandy. 
wetness. 
| | | | | 
3le---------- دید‎ | Severe: [Moderate | Severe: L derate: (Fas: 
Svea | percs slowly. | slope, | wetness. | wetness. | too clayey. 
| eet | | | 
wetness, 
| | | | | 
32-2----------------- [Severe: [severe: | Severe: | Severe: lrasr: 
Glyndon | wetness. | seepage, | wetness. | seepage, ۱ too clayey, 
| | wetness. | | wetness. | wetness. 
34------------------ | Severe: Moderate: | severe: |Noderate: | Poor: 
Aberdeen | percs slowly. | seepage, | wetness, | wetness. | excess sodium. 
I I wetness. | excess sodium. | 
35--2--2-------------- Severe: sight -- - --መ- -- Moderate: [55188 ---=-- መመመ | Poor: 
Overly | percs slowly. | | too clayey. | | thin layer. 
366መመመመ=====>= === | Severe: |severe: |severe: [se evere: [Poor: 
Bearden | wetness, | wetness. | wetness, I wetness. | too clayey, 
| percs slowly. | | too clayey. | | hard to pack. 
JBoss | severe: | severe: |Severe: severe: |Poor: 
Colvin | flooding, | flooding. | flooding, | flooding, | wetness. 
| wetness, | | wetness. | wetness. | 
| percs slowly. | | | | 
39------------ o | Severe: | Severe: Isevere: [se vere: |Poor: 
Colvin | wetness, | wetness. | wetness. | wetness. | wetness. 
| percs slowly. | | | | 
40#፡ | | | | | 
Colvin------------- | severe: |severe: |severe: |severe: |Poor: 
| flooding, | flooding. [ flooding, | flooding, | wetness. 
| wetness, I wetness. | wetness. | 
| percs slowly. I | [ | 
Aberdeen----- -T—---- |Severe: [noderate: |severe: Moderate: | Poor: 
| percs slowly. ۱ seepage, | wetness, j wetness. I excess sodium. 
i | wetness. | excess sodium. | | 
42%: | | | | | 
Fargo-------------- | Severe: |814985-- -==== m |severe: Ise vere: [Poor: 
| wetness, | | wetness, | wetness. [ too clayey, 
| percs slowly. ۱ | too Clayey。 | | hard to pack, 
wetness. 
| | | | | 
Hegne-------------- | Severe: Is1ight~----------!severe: | Severe: | Poor: 
| wetness, | | wetness, | wetness. | too clayey, 
| percs slowly. [ | too clayey. | I hard to pack, 
wetness. 
| | | | | 
44--፦ድመመመ------መ-- l severe: |severe: |severe: '= evere: |Poor: 
Hegne ponding, | ponding. | ponding, | ° ponding. | too clayey, 
| | | | 
| | | | 
] I ۱ 1 


| 
| percs slowly. 
| 
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TABLE 11.--SANITARY FACILITIES--Continued 


percs slowly. too clayey. wetness. 


Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption | areas | sanitary | sanitary | for landfill 
fields | landfill 18۳06 111 | 
| | | | | 
deir me mm re mpi imet severe: |siight EE |Severe: |Severe: |Poor: 
Hegne ۱ wetness, | | wetness, i wetness. | too clayey, 
| percs slowly. | | too clayey. | | hard to pack, 
wetness. 
| | | | | 
46%: d | | | | 
Aberdeen----------- | severe: | Moderate: | Severe: |Moderate: |Poor: 
| percs slowly. | seepage, | wetness, | wetness. | excess sodium. 
| | wetness. | excess sodium. | | 
Fargo-------------- | Severe: [siint EE | Severe: [se vere: | Poor: 
| wetness, | | wetness, | wetness, | too clayey, 
percs slowly. too clayey. hard to pack, 
| | | | | wetness. 
| | | | | 
50B-----------------|severe: | severe: |Moderate: |severe: [Fairs 
Towner | wetness, | seepage, | wetness, | seepage. | too clayey, 
| percs slowly, | wetness. | too clayey. | | wetness. 
| poor filter. | | | | 
52--2---------------- Isevere: | severe: | Severe: |se evere: | Poor: 
Wyrene | wetness, | seepage, | wetness, | seepage, | seepage, 
| percs slowly, | wetness. [ too sandy. | wetness. | too sandy. 
| poor filter. | | | | 
53------------------|severe | Severe: | Severe: |se evere: | Poor: 
Renshaw poor filter. seepage. seepage, seepage. seepage, 
| | | too sandy. | | too sandy, 
| i | | small stones. 
5d Bown --ዴ-መመመመመመወመመመመ |Severe: | Severe: | severe: ¡Se vere: |zoor: 
Arvilla poor filter. seepage. seepage, seepage. seepage, 
| | | too sandy. | | too sandy, 
| | | | | small stones. 
56*: | | | | | 
Hamerly------------ |severe: |severe: | Severe: = vere: |Fatr: 
| wetness, | wetness. ۱ wetness, | wetness. | too clayey, 
| percs slowly. | ۱ | | wetness. 
Renshaw------------ |severe: |severes. (severe: ፦ vere: Poor: 
| poor filter. | seepage. | seepage, | seepage. | seepage, 
| | | too sandy. | | too sandy, 
| | | | | small stones. 
SIC e 0 e e a o u | Severe: | Severe: | Severe: |se evere: |Poor: 
Sioux poor filter. seepage. seepage, seepage. seepage, 
| | | too sandy. l | too sandy, 
| | | | | small stones. 
nnn “>> | Severe: | severe: | Severe: ¡Se vere: |Poor: 
Divide | wetness, | seepage, | wetness, | seepage, | seepage, 
poor filter. wetness. too sandy. wetness. too sandy, 
| | | | | small stones, 
65------------------|severe: |severe: | Severe: | Severe: (Poor: 
Ojata | wetness, | wetness. | wetness, | wetness. | wetness, 
percs slowly. | | excess salt. | | excess salt. 
DO o Isevere: | Severe: | severe: |se vere: | Poor: 
Lallie flooding, | flooding, | flooding, | flooding, | too clayey, 
| wetness. | wetness, | wetness. | hará to pack, 
| | | | 
1 | | 1 


| 
| wetness, 
| 
I 
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TABLE 11.--SANITARY FACILITIES--Continued 


| Daily cover 


139 


Soil name aná | Septic tank | Sewage lagoon | Trench | Area 
map symbol | absorption | areas | sanitary | sanitary for 1 
| fields | | landfill landfill | 
| | | | | 
75 --====.-=.።።መመመሙመመመመመመሙ |Severe: | Severe: | Severe: | severe: | Poor: 
Lallie flooding, flooding. flooding, flooding, too clayey, 
| ponding, | | ponding, | ponding. | hard to pack, 
| percs slowly. | | too clayey. | | ponding. 
77----- መፍመመመመመመ=መመመመመ |severe: I Severe: Isevere: severe: Ipoor: 
Minnewaukan | wetness, | seepage, | seepage, | seepage, | seepage, 
poor filter. wetness. wetness, wetness. too sandy, 
| | | too sandy. | | wetness. 
TOCA |severe: |severe: | Severe: | Severe: | Poor: 
Wamduska | poor filter. | seepage. | seepage, | seepage. | seepage, 
too sandy. too sandy, 
| | | | | small stones. 
BlB------------- ---=| Severe: |severe: | Severe: | Severe: | Poor: 
Mauvals | wetness, | wetness. | wetness. | wetness, | wetness. 
| percs slowly. | | | | 
83B*: | | | | | 
Great Bend--------- | Severe: | Moderate: |slight T---------- |511ght-----------|Goo2. 
| percs slowly. I seepage, | | | 
slope. 
| | | | | 
Overly--------- ---- | severe: Moderate: Moderate: |stight ጅመመመመመመመመመ | Poor: 
| percs slowly. | slope. | too clayey. | | thin layer. 
84, 84B------------- |severe: | Moderate: |Moderate: |stight መመመመመመ reis 
Bottineau | percs slowly. ۱ seepage, | too clayey. | | too clayey. 
slope. 
Ke | | | 


* See description of the map unit for composition and behavior characteristics of the map unit. 


140 Soil Survey 


TABLE 12.--CONSTRUCTION MATERIALS 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"good," "fair," and other terms. The information in this table indicates the dominant soil condition 
but does not eliminate the need for onsite investigation] 


Soil name and | Roadfill 
| 


map symbol 


| Gravel 


Topsoil 


low strength, 
shrink-swell. 


excess fines. 


Improbable: 
excess fines. 


small stones. 


Barnes===========ee.= Fajr: Improbable: Improbable: Fair: 
low strength, excess fines. excess fines, small stones, 
shrink-swell. slope. 


| | | 
[m= on mon mon o |Poor: | improbable: | Improbable: [Po oor: 
Tonka | low strength, | excess fines. | excess fines. ۱ thin layer, 
| wetness. | | | wetness. 
Pr — Poor: | improbable: | Improbable: {Po or: 
Parnell wetness, excess fines. excess fines, wetness. 
| low strength, | | | 
shrink-swell. 
| | | | 
መመመ መመ መ. መዴ a ማው መ ናፍ ኣመ | Poor: | Improbable: | Improbable: Po or: 
Southam | low strength, | excess fines. | excess fines. | wetness. 
| wetness, | | | 
hrink-swell. 
|? | | | 
5- - - - መመመ መመመ መመመመ መመ መመመመ |Poor: | Improbable: | Improbable: |Poor: 
Grano | low strength, | excess fines. | excess fines. j too clayey, 
| wetness, | | | wetness. 
shrink-swell. 
| | | | 
Tenue menie miti emite | Poors | improbable: | improbable: |Poor: 
Fargo | low strength, ۱ excess fines. | excess fines. | too clayey, 
| wetness, | | | wetness. 
shrink-swell. 
| | | | 
B--------------------- [Poor: | improbable: | Improbable: Ipo or: 
Colvin | low strength, i excess fines. I excess fines. | wetness. 
| wetness. | ۱ | 
11#: | | | | 
یات وا سب تم دوم وق‎ gt poor; | improbable: | Improbable: |6664. 
| | | | 
ow strength. excess fines. excess fines. 
| 1 t th | fi | fi | 
Barnes============== -lrair: | Improbable: | tmprobable: Fair: 
| | | | 
| low strength, | excess fines. | excess fines, | small stones. 
| shrink-swell. | | ۱ 
128*; | | | | 
Barnes--------------- |Fatr: | Inprobeble: | improbable: |ra ir: 
| low strength, | excess fines. | excess fines. | small stones. 
| shrink-swell. | | | 
የፍል “መመመመመመመመመመመመመመወመ Poor: | Improbable: | improbable: |sooa. 
| low strength. | excess fines. | excess fines. 
13C*: | | | | 
Barnes---------------|Fair: | improbable: | improbable: trate: 
low strength, excess fines. excess fines. small stones. 
| | | | 
| shrink-swell. | | | 
Buse----------------- Fair: | improbable: | [a air: 
| d | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
1 t ۱ 


| 
| 
| 
13D*; | 
| 
| 
| 
t 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 


Soil name and | 
map symbol | 


13D*: | 
BUSES prar: 
| low strength, 
| shrink-swell. 
14Cx: | 
Svea----------------- CS 
| low strength. 
sioux----------------|cood---- መመመመመመመ 
| 
| 
15C*: | 
Esmond--------------- | Good መመመመመመመመመመመ 
| 
Enrickr--------------|Good መመመመመመመመመመመ 
| 
16E*: | 
Langheil-------------- | 3452 
| low strength, 
۱ slope. 
Barnes---------- ria: 
| low strength, 
| slope, 
| shrink-swell. 
17D*: | 
Sioux---------------- | ood O 


| low strength, 
۱ shrink-swell. 
| 


19B*: | 
Svea----------------- Poor: 

| low strength. 
Buse----------------- |Fair: 


low strength, 
shrink-swell. 


i 
| 
| 
20*, 20B*: | 
| 
| 
| 


Hamerly--------------|Fair: 
low strength, 
wetness, 
| shrink-swell. 
Svea----------------- | Poor: 
| low strength. 
21*: | 
۱۶۰ Poor: 


Roadfill 


| Sand 


Improbable: 
excess fines, 


excess fines, 


| 

| 

| 

| 

| 

| 

| 

| improbable: 

| 

~----|Probable جد ددد‎ ess 
| 
| 
| 


e | tmprobable: 


| excess fines. 


mama = IProbable------------- 


| Improbable: 
excess fines. 


| 

| 

| 

| Improbable: 
| excess fines. 
| 

| 

| 


Kees | Probable------------- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 


probable: 
xcess fines. 


H 
0۵ 3 


probable: 
xcess fines. 


پم 
oS‏ 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Improbable: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Gravel 


Improbable: 
excess fines. 


| Topsoil 
| 


Fair: 
small stones, 
slope. 


Improbable: Good. 
excess fines. 
| probable وه وج‎ ===== Poor: 


Improbable: 
excess fines. 


| Improbable: 
| too sandy. 


| Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbab le: 
excess fines. 


probable: 
xcess fines. 


probable: 
xcess fines. 


យ 
D a 


probable: 
xcess fines. 


H 
HEI 


SE و ی‎ 
os 


small stones, 
area reclaim. 


| small stones, 
| area reclaim. 


small stones, 
slope. š 


Fair: 
small stones. 


Fair: 
small stones. 


Poor: 
excess salt, 
wetness. 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 


Glyndon | low strength. excess fines. 


excess fines. 


Soil name and | Roadfill | Sand | Gravel | Topsoil 
map symbol 
| | | | 
— TB T I n 
| | | | 
21*: | | | | 
Hamerly----------- won| Fair: | tnprobable: ES mprobable: | Poor: 
| low strength, | excess fines. | excess fines. | excess salt 
| wetness, | | | 
| shrink-swell. | | | 
22-2------------------- |Pair: | Improbable: | Inprobable: | Good. 
Vallers | wetness, | excess fines. | excess fines. 
| low strength. | | | 
23%; | | | | 
Hamerly-------------- [Fairs | improbable: E mprobable: [Pates 
| low strength, | excess fines. | excess fines. | small stones. 
I wetness, | | | 
| shrink-swell. | | | 
Cresbard------------- Poor: | Improbable: |m mprobable: |Poor: 
| low strength. | excess fines. | excess fines. | excess sodium. 
Adi | | | | 
Svea----------------- |Poor: | Inprobable: E probable: |cood. 
| low strength. | excess fines. | excess fines. | 
Cresbard=============| Poor: | Improbable: | Improbable: | Poor: 
| low strength. | excess fines. | excess fines. | excess sodium. 
2488 | | | | 
Barnes--------------- |Fair: | Improbable: E probable: [Fairs 
| low strength, | excess fines. | excess fines. | small stones. 
| shrink-swell. | | | 
Cresbard------------- Poor: | Inprobable: E mprobable: |Poor: 
| low strength. | excess fines. | excess fines. | excess sodium. 
26%: | | | | 
Vallers---------- ----|Fair: | Improbable: De probable: |Good. 
| wetness, | excess fines, | excess fines. 
| low strength. | | | 
Pornell------------ --|Poor: | Improbable: [a mprobable: (Poor: 
| wetness, | excess fines. | excess fines. | wetness. 
| low strength, | | I 
| shrink-swell. | | | 
GE | Improbable: | Inprobable: |Poor: 
| low strength, | excess fines, I excess fines. | thin layer, 
| wetness. | | | wetness, 
28C*: | | | | 
Jell خ ند ده مه 2ج‎ --|6596--”=”>==>>=== | Improbable: [Im mprobable: 500៤» 
| | excess fines. | excess fines. | 
Maddock-------------- | Good esi miim د‎ dm steieren mprobable: | :وود‎ 
} | | too sandy. | thin layer. 
30 is |Good መመመ መሚ መመመ | Improbable: | Improbable: |Gooa. 
Embden | | excess fines. | excess fines. | 
31=-------------------|ព02ះ | improbable: | improbable: |cooa, 
Svea | low strength. | excess fines. | excess fines, 
32-------------------- | Poor: | Inprobab1e: |In mprobable: | Gooa. 
| | | 
1 1 1 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill 


| 
map symbol | 


34-----==-=-====መመ-=-መመመ= | Poor: 
Aberdeen | low strength 
Mr | Poors 
Overly | low strength. 
A جح‎ ER | Poor: 
Bearden | low strength. 
IB አጩ 
Colvin | low strength, 
| wetness. 
39==---------“---------- | Poor: 
Colvin | low strength, 
| wetness. 
40%: | 
Colvin--------------|Poor: 
| low strength, 
| wetness. 
Aberdeen------------- |Poor: 


42*: I 
Fargo---------2-2------ | Poor: 
| low strength, 
| wetness, 
| shrink-swell. 
Hegne------------- ---|Poor: 
| low strength, 
| shrink-swell. 
44ዳዛ===-=-=መመመመጻመመመመመመመመመመ | Poor: 
Hegne | low strength, 
| wetness, 
| shrink-swell. 
See | Poor: 
Hegne | low strength, 
| shrink-swell. 
46*: | 
Aberdeen-------- -----| Poor: 
| low strength. 
Pargo---------------- |Poor: 
| low strength, 
| vetness, 
۱ shrink-swell. 
50B----------------- -- |፻53፡፡ 
Towner | low strength, 
| shrink-swell. 
52-2-2----------2------- |rair: 
Wyrene | thin layer. 
B3-------------------- | Good AA 
Renshaw 


Sand 


| Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


probable: 
xcess fines. 


= 
es 


probable: 
xcess fines. 


H 
D 3 


probable: 
xcess fines. 


o3 


Inprobable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


probable: 
xcess fines. 


፦ 
e s 


Improbable: 
thin layer, 


| Probable------------- 


| Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
jm mprobable: 
| excess fines. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Improbable: 
excess fines. 


Improbable: 


xcess fines. 


oa 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


improbable: 
۱ thin layer. 


| Probable መመመመመመመ=መመመመመ= 
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| Topsoil 


Fair: 
too clayey. 


air: 
too clayey. 


Poor: 
excess salt, 
wetness. 


or: 
etness. 


=O 


oor: 
excess salt, 
wetness. 


Poor: 
excess sodium. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Poor: 
| too clayey, 
| wetness. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


or: 
oo clayey. 


CO 


too clayey, 
excess salt, 
wetness. 


Poor: 
excess sodium. 


Poor: 
wetness. 


or; 
hin layer. 


eco 


| Poor: 

۱ small stones, 
i area reclaim. 
| 
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TABLE 12.-~CONSTRUCTION MATERIALS--Continued 


Soil name and | Roadf111 | Sand | Gravel | Topsoil 
map symbol | | 


Improbable: 
e 


| low strength. excess fines. xcess fines. too clayey. 


| | | 
54B------- ===. - |Good--------------- | Probable T———————---- | | 

Arvilla | | | | small stones, 

| | | | area reclaim. 
56*: | | | | 

Hamerly-------------- {Fairs | Improbable: | improbable: Fairs 
| low strength, | excess fines. | excess fines. | small stones. 
| wetness, | | | 
| shrink-swell. | | | 

Renshaw--------- -----|eooa Se مب‎ መ ወፍ سا‎ eee | Probable eet det | Probable Seca ae nae | Poor: 
| | | | small stones, 
| | | | area reclalm. 

52C------------------- [Go =a | Probable =መመ=== -------| Probable ia [Poors . 
Sioux | | | | small stones, 
| | | | area reclaim. 
58----—-- Fair: | improbable: | improbable: |Poor: 
Divide | wetness. j thin layer. | thin layer. | small stones. 
Laa |Poor: | Improbable: | improbable: Poor: 

Ojata | low strength, | excess fines. | excess fines. | excess salt, 
| wetness. | | | wetness. 

70--------7-1.7-7-7---(7-.-7-7-7---- | Poor: | Improbable: | Improbable: |Poor: 

Lallie | low strength, | excess fines. | excess fines. | wetness. 
| wetness, | | | 
| shrink-swell. | | | 

] -- -- - -መመመመመ-መ-ብመመ |Poor: | Inprobable: | Improbable: |Poor: 

Lallie | low strength, | excess fines. | excess fines. | excess salt, 
| wetness, | | | wetness. 
| shrink-swell. | | | 

77--------------------|Poor: |Probable مه بو‎ tt iua جر‎ | Improbable: |Poor: 

Minnewaukan | wetness. | | too sandy. | small stones, 

| | | wetness. 
TBC ---=መኢመመመመውመመመመመ-መ [Good ñ... |Probable------------- | Probable======- === |Poor : 

Wamduska | | | | small stones, 

| | | | area reclaim. 
Gees Fairs | Improbable: | Improbable: Pair: 

Mauvais | low strength, | excess fines. | excess fines. | small stones, 
| wetness, | | | excess salt. 
| shrink-swell. | | | 

838*; | | | | 

Great Bend-----------| Poor: | Inprobable: | Improbable: [rates 
| ow “strength. | excess fines. | excess fines. | too clayey. 

Overly--------------- (Poor: | Improbable: | |Fair: 

| | | 
84, B4B---------------|Fair: | Improbable: |Improbable: |Fatr: 

Bottineau | low strength, | excess fines. | excess fines. | small stones. 

| shrink-swell. | | ۱ 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Ramsey County, North Dakota 


TABLE 13.--WATER MANAGEMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "moderate," and "severe." 


does not eliminate the need for onsite investigation] 
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See text for definitions of 
The information in this table indicates the dominant soil condition but 


| Limitations for-- Teatures affectin iind 


Soil name and | Pond T Enbankments, Terraces 


map symbol | reservoir 


| Is1ight دود‎ 
Tonka | 

| 
2““ዛቫመመ፦-------- መ” | Sight 过 
Parnell | 

| 
4------- m 1 و‎ 
Southam | 

| 
B----------------- ear کد‎ 
Grano | 

| 
7----------------- |siight --------- 
Fargo | 

| 
8-------- e - Moderate: 
Colvin | seepage. 

| 
11%: | 
Svea------------- |Noderate: 

| seepage. 
Barnes----------- سس سود و92‎ 

| 
12B*: | 
Barnes----------- ¡Moderate: 

| slope. 
i e መ= | Moderate: 

| slope, 

| seepage. 
13C*: | 
Barnes----------- | 

| slope. 
Buse----- كدت‎ |Moderate: 

| slope. 
13D*; | 
Barnes----------- (Severe: 

| slope. 
Buse------------- [severe 

| slope. 
14ር*; | 
Svea------------- EE EE 

| slope, 

| 

1 


| dikes, and 


| hard to pack, 
| ponding. 


|severe: 
| hard to pack, 
| ponding. 


| hard to pack, 
| ponding. 


| hará to pack, 
| wetness. 


| severe: 

| piping. 

|severe: 

| piping. 

| 

15696፲6፥ 
piping. 


Severe: 
piping. 


Severe: 
piping. 


piping. 
Severe: 


piping. 


Severe: 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| severe: 
| 

| 

| 

| 

| 

| 

| piping. 
| 
| 
| 
| 
| 
0 


| Drainage 


Ponding, 
percs slowly, 
frost action. 


Ponding, 
percs slowly, 
frost action. 


Ponding, 
percs slowly, 
frost action. 


Ponding, 
percs slowly, 
frost action. 


Percs slowly, 
frost action, 


Ponding, 
percs slowly, 
frost action. 


Deep to water 


Deep to water 


Deep to water 


Deep to water 


Deep water 


Deep to water 


Deep to water 


Deep water 


water 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
le 
| 
| 
| 
| 
| 
1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[Deep 
| 

| 

1 


| Irrigation 


ty 
o 


nding, 
ercs slowly. 


kel 


nding, 
ercs slowly. 


DO 


"Jg 
o 


nding, 
ercs slowly. 


kel 


Ponding, 
slow intake, 
percs slowly. 


Wetness, 
slow intake, 
percs slowly. 


Ponding, 
percs slowly. 


Favorable------ 


| and 


Erodes easily, 
ponding, 
percs slowly. 


Ponding, 
percs slowly. 


Erodes easily, 
ponding, 
percs slowly. 


| 
| 
| 
| 
| 
| 
| 
| P 
| 
| 
| 
| 
i 
[Po nding, 
|" percs slowly. 
| 
| 
| 
| 
| 
| 
| 
| P 
| 
| 
| 
| 
| 


Wetness, 
percs slowly. 


Ponding, 
percs slowly. 


Erodes easily 


| Erodes easily 


easily 


lerodes easily 


| Erodes 


| erodes 


easily 


easily 


| Sloper 


| Slope, 


Grassed 


Wetness, 
erodes easily, 
percs slowly. 


tness, 
ercs slowly. 


ካ ወ 


Wetness, 
excess salt, 
erodes easily. 


Wetness, 
percs slowly. 


Wetness, 
percs slowly. 


Wetness, 
percs slowly. 


easily. 


easily. 


easily. 


easily. 


easily. 


easily. 


Slope, 
erodes easily. 


Slope, 
erodes easily. 
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TABLE 13.--WATER MANAGEMENT--Continued 


| Limitations for-- | Features aiiecting-- 
Soil name and | Bond Embankments, j Terraces | 


Vallers | | wetness. 
1 1 


map symbol | reservoir | dikes, and | Drainage | Irrigation | aná | Grassed 
areas levees diversions waterways 
| | | | | | 
14ር*; | | | | | | 
Sloux------------ |severe: |se vere: [Deep to water re roughty , [roo sandy------ |Droughty. 
| seepage. | Seepage。 | | slope. | | 
15C*; | | | | | | 
Esmond----------- |Moderate: [Severe: [Deep to water |stope o | erodes easily | Erodes easily. 
| ននទ | piping. | | | | 
slope. 
| | | | | | 
Emrick--------- --|Moderate: [se evere: [Deep to water | Slope---------- | Erodes easily | Erodes easily. 
| seepage; | P piping. | | | | 
slope. 
| | | | | | 
16E*: | | | | | | 
Langhei---------- Isevere: IModerate: |peep to water lei lope, Islope, 151 lope, 
| slope. | piping. | | e erodes easily. | erodes easily. | e erodes easily. 
Barnes... |Severe: [se vere: [Deep to water | Slope دت‎ |stope, | Slope 
| slope. | P piping. | | | erodes easily.) e SS easily. 
170*; | | | | | | 
መመመ ጨመ ፈጨ ፈጻ evere: vere: eep to water roughty , lope, Drought 
si E E ኮ to wat E ht ls | ghty, 
: age. slope. too sandy. slope. 
ያ ከው | | | | 
ope. 
መ... | | | | | 
luse------------- evere: evere: ep to water lope---------- lope, Slo 
B Is ዞ Ibe to wat Is js |s1op 
| slope. ۱ piping. | | | erodes easily. e SES easily. 
19B*: | | | | | | 
Svea~----------=- Moderate: [se vere: [Deep to water | Slope ie RR | Erodes easily | Erodes easily. 
| slope, [P piping. | | | | 
seepage. 
| | | | | | 
Buse------------- |Moderate: | Severe: | Deep to water | Slope بط‎ መ hr | Erodes easily | Erodes easily. 
lope. iping. 
Gef nE | | | 
20*: 
Hamerly---------- |Moderate: | Severe: |Frost action---|Wetness-------- | Erodes easily, |Erodes easily. 
| seepage. | piping. ۱ | | wetness. | 
6 የይ መመመመመውመሙ-መመመመ [Moderate: Ise evere: [Deep to water [Favorable 二 二 一 二 = 二 (rotes easily {Erodes easily. 
seepage. piping. 
O 3 | | | 
20B*: 
Hamer ly -------- -- Moderate: Ise evere: [Frost action, [Re tness, | Erodes easily, | Erodes easily. 
seepage, piping. slope. slope. wetness. 
EN | | | | 
Svea----- c ---- Moderate: [se evere: [Deep to water |S1ope----------|Erodes easily | Erodes easily. 
| slope, | ? piping. | | | | 
(den | | | | | 
21*: | | | | | | 
Vallers---------- 8149០ a | Severe: [Prost action, wetness, [Wetness መመመመመመመ= |Wetness, 
| | piping, | excess salt. | excess salt. | | excess salt. 
wetness. 
| | | | | | 
Hamerly---------- [Moderate: | Severe: [Prost action, [he tness, ES odes easily, | Excess salt, 
| seepage. | piping. | excess salt. | excess salt. | wetness. | erodes easily. 
ql pS 8149០ o |Severe: [Prost action--- Wetness-------- | ietness-------- |iietness. 
| | | | 
| 1 1 1 
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TABLE 13.--WATER MANAGEMENT--Continued 
T Limitations for-- T Features affecting-- 


Soil name and | 


map symbol | reservoir 


| 
| 


Pond r 65 ۳ ! T Terraces T 


dikes, and | Drainage | Irrigation | and | Grassed 


hard to pack, percs slowly. 


wetness. 


percs slowly. 


| | | | 
23%: | | | | 
Hamerly---------- |Noderate: | Severe: lrrost action---|Wetness- —————- | Erodes easily, | Erodes easily. 
| seepage. | piping. | [ | wetness. | 
Cresbard-~-------|s1ight==-------|Severe: [Deep to water [Peres slowly, |Favorab1e------ | Excess sodium, 
| | excess sodium, | ۱ excess sodium. | | percs slowly. 
24%: | | | | | | 
Svea------------- Moderate: |severe: [Deep to water |Favorable-----~| Erodes easily | Erodes easily. 
seepage. piping. 
| | | | | | 
Cresbard--------- | Signe ====«---- | severe: | Deep to water [Peres slowly, |Favorable------ Excess sodium, 
| | excess sodium. | | excess sodium. | | peres slowly. 
24B*: | d | | | | 
Barnes----------- IModerate: | Severe: |Deep to water |s1ope መመመመመመመመ== | Erodes easily | Erodes easily. 
| slope. | piping. | | | | 
Cresbard--------- | Moderate: | Severe: [Deep to water ¡Po ercs slowly, |Favorable------| Excess sodium, 
| slope. | excess sodium. | | slope, ' | | percs slowly. 
excess sodium. 
| | | | | d 
26%; | | | | | 
Vallers----------|S1ight=--------|severe: [Frost actíon==-|hetness تا نصا سامت تحت‎ 
wetness. 
| | | | | | 
Parnell---------- |stight T-------- | Severe: |Ponding, [Po onding, |Ponatng, |Wetness, 
| | hará to pack, | percs slowly, | P percs slowly. | percs slowly. | percs slowly. 
| | ponding. | frost action. | | | 
Tonka------------ [Slight دت‎ | Severe: |Ponding, Ipo nding, | Erodes easily, |Wetness, 
| | ponding. | percs slowly, | P percs slowly. | ponding, | erodes easily, 
| | | frost action. | j percs slowly. | percs slowly. 
28C*: | | | d | 
Zell------------- [Moderate: |Severe: |Deep to water {stope جود‎ | Erodes easily | Erodes easily. 
| seepage, | piping. | | | | 
slope. 
ss | | | | | 
Maddock------- ---|Severe: |Severe: ¡Deep to water [Droughty , 9 sandy, |Droughty. 
| seepage. | seepage, | | soil blowing, | soil blowing. | 
| | piping. | | slope, | | 
30---------------- | Severe: | Severe: | Deep to water |Favorable=====-| Favorable e i | Favorable. 
Embden | seepage. | seepage, | | | | 
piping. 
| | | | | | 
31---------------- Moderate: |severe: [Deep to water |Favorable a. | Erodes easily | Erodes easily. 
Svea | seepage. | piping. | | | | 
3 2===============- | Severe: | Severe: [Prost action-+-|wetness a an |wetness መመመመመመመመ |ravorable. 
Glyndon | seepage. | piping. | | | | 
e e E SES |Moderate: | Severe: | Deep to water |Percs slowly, |zrodes easily. | Excess sodium, 
Aberdeen ۱ seepage. | piping, | | excess sodiun, | | erodes easily, 
۱ | excess sodium. | | excess salt. | | percs slowly. 
35-- --መመመመመመ “>>> [Sl1ghta=======-|Severe: | Deep to water |Peres slow1y==-|Favorable======|Percs slowly. 
Overly | | piping. | | | 
36---------------- | Moderate: |Noderate: ¡Pe rcs slowly, [ue etness, Erodes easily, | Erodes easily, 
Bearden seepage. | piping, | frost action. |" percs slowly. wetness, | rooting depth, 
| | | | 
| | | | 
រ ۱ I I 


| 
| 
| 
| 
| 
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TABLE 13.--WATER MANAGEMENT--Continued 


| Limitations for-- T Features aftecting-- 
Soil name and | Pond T Embankments , | | I Terraces I — 


map symbol | reservoir | dikes, and Drainage 


Irrigation | and | Grassed 


areas levees | | 1 diversions | waterways 


Fargo=-==========< Sllght====-==== Severe: Percs slowly, 


| 
Wetness, |Hetness, 


Wetness, Wetness, 


e 
percs slowly. 


| | | | 
35 ی ی رک مدش‎ l Moderates |Severe: [Peres slowly, | [itetness, 
Colvin | Seepage。 | wetness. | flooding, | percs slovly, | percs slowly. | excess salt, 
| | | frost action, | flooding. | | percs slowly. 
EL |Noderate: | Severe: |Peres slowly, [ne etness, jwetness， |wetness， 
Colvin | seepage. | wetness. [ frost action. | P percs slowly. | percs slowly. | percs slowly. 
40%: | | | | | 
Colvin----------- [Moderate: | Severe: | Peres slowly, |netness, lwetness, Wetness, 
| seepage. | wetness. | flooding, | percs slowly, percs slowly. excess salt, 
| | | frost action. | flooding. percs slowly. 
Aberdeen--------- Moderate: | Severe: {Deep to water jpercs slowly, Erodes easily Excess sodium, 
| seepage. | piping, ۱ excess sodium, erodes easily, 
| | excess sodium. | excess salt, percs slowly. 
42*: | | 
| | 
| | 
| 
| 
| 
| 
| 
| 


| hará to pack, frost action. slow intake, percs slowly. 
| wetness. percs slowly. 
Hegne------------|slight--------- Severe: Percs slowly--"¡Wetness, Wetness, Wetness, 
| hard to pack, slow intake, percs slowly. | percs slowly. 
wetness. percs slowly. 
Alc erem eme mmm |siight---- د‎ | Severe: Ponding, Ponding, Ponding, Wetness, 
Hegne | | ponding. percs slowly, droughty, excess salt, 
| | excess salt. slow intake. droughty. 
45------ tle مج ی‎ ភោ 1sltght ቁ ቁቁ ደ መፍ Isevere: Percs slowly---jWetness, Wetness, Wetness, 
Hegne | hará to pack, slow intake, percs slowly. ¡ percs slowly, 
| wetness. percs slowly. 
46*: | 
Aberdeen--------- Moderate: Severe: Deep to water e Excess sodium, 
| seepage. piping, excess sodium, erodes easily, 
excess salt. percs slowly. 


Percs slowly, 
frost action. 


== Severe: 


| 
| 
le 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
excess sodiun. | 
| 
hard to pack, | 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

1 


Wetness, 
percs slowly. 


Wetness, 


percs slowly. | percs slowly. 


kel 

o 

ና 

ዕፅ 
u 
n 
'ፉ፣ 
o 
= 
m 
x 
۰ 


| 
| 
| 
| 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| d 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
E rcs slowly, | Erodes easily 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
d | 
| | 
| 
| 
| 
t 


| 
| 
| 
| 
| 
| 
| 
| | 
| | 
| | wetness. 
50B---------------|severe: |severe: Deep to water ¡Droughty, Erodes easily, ¡Erodes easily, 
Towner seepage. piping. soil blowing, | soil blowing. | droughty. 
| | slope. 
ጋመ መመመመመመመመውመሙሙውመመመመ |severe: | severe: Deep to water  jDroughty, Soil blowing---;Droughty. 
Wyrene | seepage. | piping. soil blowing. 
53----------------|severe: |severe: Deep to water  |Droughty-------|Too sandy------ [Droughty. 
Renshaw | seepage. | seepage. | 
54B--------------- Severe: |Severe: Deep to water ¡Droughty, Too sandy, |Droughty. 
Arvilla | seepage. | seepage. soil blowing, soil blowing. 
slope. 
| | | 
ក | | | 
Hamerly---------- |Moderate: |Severe: Frost action--- | Wetness------ =- Erodes easily, lerodes easily. 
| Seepage。 | piping. wetness. | 
Renshaw---------- Icevere: | Severe: Deep to water  ,Droughty------- roo sandy------ Iproughty. 
| | seepage. | | 
۱ 
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TABLE 13.--WATER MANAGEMENT--Cont inued 
| mitations for-- eatures affecting-- 
Soil name and | on | ankments, | | | erraces 
map symbol | reservolr | dikes, and | Drainage | Irrigation | and | Grassed 
| areas levees | diversions waterways 
| | | | | | 
57C--------------- |Severe: |Severe: [Deep to water |proughty, [oo sandy------ |Droughty. 
Sioux | seepage. | seepage. | | slope. I | 
58----------------|severe: |Severe: |cutbenks cave |wetness | 885855, |Favorable. 
Divide | seepage. | seepage. | | | too sandy. | 
65---------------- ee 一 一 一 一 |Severe: |Percs slowly, |wetness， | Erodes easily, |Hetness, 
0jata | | piping, I frost action, | droughty, | wetness, | excess salt, 
i | wetness, | excess salt. | percs slowly. | percs slowly. | erodes easily. 
j | excess salt. | | | | 
70---------------- slight ددج‎ | Severe: [Pers slowly, |Hetness, | Erodes easily, |Wetness, 
Lallie | | hard to pack, | flooding, | percs slowly. | wetness, | excess salt, 
۱ | wetness. | frost action. | | percs slowly. | erodes easily. 
75=--------------- |Slignt | severe: |Ponding, |Ponding, | Erodes easily, |wetness， 
Lallie | | hard to pack, | percs slowly, | percs slowly. | ponding, | excess salt, 
| | ponding. | flooding. | | percs slowly. | erodes easily. 
ie መመመ iim i መፍ a | Severe: | severe: |cutbanks cave |Hetness, ۳ etness, |wetness， 
Minnewaukan | seepage. | seepage, | | droughty, | too sandy» | droughty. 
۱ | piping, | ۱ fast intake. | soil blowing. ۱ 
wetness. 
| | | | | | 
78C----2---2-------- | Severe: | Severe: [Deep to water |Droughty, [Too sandy, |Droughty , 
Wamduska ۱ seepage. [ seepage. | I fast intake, | soil blowing. | rooting depth. 
soil blowing. 
| | | | | | 
] m Moderate: | Severe: lrrost action, wetness, [Hetness======== |wetness， 
Mauvais ۱ slope. | piping, | slope. | slope. | [ excess salt. 
wetness. 
| | | | | | 
838%: | | | | | | 
Great Bend------- |Moderate: E derate: [55% to water 81009 ====== መመመ | Erodes easily | Erodes easily. 
| ንን |" piping. | | | | 
slope. 
ሀ) | | | | | 
Overly----------- |Noderate: |severe: [Deep to water |Percs slowly, |Favoreble------|Percs Slowly. 
| slope. | piping. | | slope. | I 
84-———— | Moderate: |slisht---------|peep to water Favorable ەد‎ ኢሬ easily |Erodes easily. 
Bottineau | seepage. | | | | 
84B--------------- {Moderates sight poes [Deep to water |51ope- m= ~---| Erodes easily [Erodes easily. 
Bottineau | seepage, | | | [ | 
| | | | 


| slope. 


اا ا ا ا ا 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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[The symbol < means less than; > means more than, 


Soil name and 
map symbol 


3 
inches! 4 | 10 | 40 | 200 index 
Tn ፐ 3 Tct t 
| - | | | — | | | 


Parnell 


KEE 


Barnes---------- 


| 


| 
| 
| 
| 


TABLE 14.--ENGINEERING INDEX PROPERTIES 


+ loam-------- 
5¡Silty clay loam, 
al loam, clay. 
35-60 jSilty clay loam, 
| clay loam, loam. 


0-9 
9-35 | 
5 


0 11|sinty clay loam 

EE Loan, silty 
| clay loam, silty 

| clay. 

32-60 Clay loam, silty 
| clay loam, silty 

| clay. 


o- -16|silty clay loam 

16- 40 | SiIty clay, clay, 
| silty ር18ሃ Loan, 

| መ clay, silty 
| clay loam, clay. 


Silty 
jStity 


Clay------- 


| 63] 
clay, clay 


14-60 


0-7 me 
7-19 1811ty 
19-60! jSilty 

| clay 


Clay------- 
clay, clay 
clay, silty; 
loam. 
0 -12|511ty clay loam 
ይቁ 28 S11 loam, silty 
| clay loam. 
28-60 | Loam, silt loam, 
| silty clay loam, 


0-8 loan KSE 

8- 22| Loam, silt loam, 
| clay loam. 

21-60 Loan, silt loam, 
| clay loam. 


7 |Loan------------- 
-13 ton, clay loam 
By nin clay loam 
0) Loam, clay loam 


| 
-9 been 
2 وی‎ clay loam 
Re clay loam 
-60¡Loam, clay loam 
| 
| 
| 


Loam------------- 
-21 Loam, silt loam, 
clay loam. 
21-60 | Loam, silt loam, 
| clay loam. 
1 


በ ጠብ 
| Unified | AASHTO 


lcr, 
| 


lat, 


| 
| 
| 
| 
| | 
| 
| 
| 
| 


CL, 
| 

|cu 
e 
۳ 
Ë: 
CH 
| 

E 


la 
| 
| 
lcr, 
o, 


CL-ML 
CL-ML 


lcr, CL-ML 


| 
o, 
Eë 
۳3 


CL-ML | 
CL-ML | 
CL-ML | 
CLL |A-4, 


CL-ML la-a, 
CL-ML | 
CL-ML | 
Sch 


ler, 


ICL, Oct, la-a, 
Io, 


CL-ML 
len, 


ye 
| CL-ML laca, 
| [39 
1 | 


6 ۵ 


coo oo 


SS 
| | 


| sieve number-- 
| 


100 los- 100/90-100|70- 90 

100 |95-100|90-100|75-95 

90- ee -300175- 100 155-90 
| | 

5و -65 | 95-100 | 100 | 100 

100  |95-100|90-100|70-95 

95-100] 90- -100]s0- -95 |70- -95 


| | 
| | 
-300| 
100| 


85-10 


90- -100| 0 
85-100 
0 


95- 
95- 90- 100| 
9 


5- 10090- -100]80- -10 


100 | 
100 


80-95 


los- -300| 
80-95 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| | | 
| 
| 
| 
| 
| 
| 3 
۳ 
| 
| 
| 
| 
195-100| | 
100 ۳ ler -100| 
100 155- 100! 85-100| 
100 | 95-100) 85-100) 


| 
| | 
አብ 100|80-95 
| 90-100 | 80-95 
| 
| 
| 


90-100 | 70-95 


| 
| 1 
195 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
100 | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
65-100] 
85-100 | 


80-95 |60-90 


| ا 
0-90¡ 80-95 


95-100| 
ው ماس‎ 160-5 
| | 


90- ۳ 100|80-100| 
90-1001 85- 100] 75- 55 | 
90-100} 85-1001 75-95 | 
90-100|85-100| 75-95 


| | | 
90- -300| 


55-80 
55-80 
[55780 


85-100!80-100!60-90 
90-100]85-100|75-95 |55-80 
| 90-100 |85- -100|75- 95 |55-80 
|90- 100| 85- 100|75-95 |55-80 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


25109 
[95-100 


60-90 


85- m 
60-90 


| 85-100 | 
a | 


80-95 | 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
60-90 | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
80-95 | | 
| 
| 
| 
( 


Soil Survey 


Liquid 
limit 


Absence of an entry indicates that data were not estimated] 


Plas- 
ticity 


5-25 
15-35 


5-30 


15-30 
20-50 


15-50 


10-25 
15-50 


10-50 


25-50 
25-50 


25-50 
25-50 
25-50 


15-30 
10-30 


10-25 


5-25 
5-25 


5-30 


5-20 
5-20 
5-20 
5-20 


5-20 
5-20 
5-20 
5-20 


5-25 
5-25 


5-30 
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TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


i | | ass cation | rag” | rcentage passing | | 

Soil name and (Depth USDA texture | ¡menes sieve number-- | Plas- 
map symbol | | | Unified | AASHTO ۱ > 3 | | [ | | limit | ticity 
۱ inches 4 10 40 200 index 
n 

[m | | | ps | | | [ከኬ] 

፲3ር*; | | | | | | | | | | | 
Barnes---------- | 0-8 |toam — M e, CL-ML la-a, A-6 | 0-5 190-100 |85-100|80-100|60-90 | 20-40 | 5-20 
| 8-18 |1688) clay loam CL, CL-ML |A-4, A-6 | 0-5 |90-100/85-100/75-95 [55-80 | 25-40 | 5-20 
l13-40/Loam, clay loan (CL, CL-ML |A-4, A-6 | 0-5 |90-100|85-100|75-95 ¡55-80 | 25-40 | 5-20 
|40-60 (Loam, clay loam |CL, CL-ML (A-4, A-6 | 0-5 |90-10085-100/75-95 |55-80 | 25-40 | 5-20 
Buse------------ | 0-7 {Loam ت‎ INL, CL, አሓ, እ-6 | 0 |so-100|85-95 70-0 155-80 | 20-40 | 3-20 

CL-ML 

| 7-60|Loam, clay loan lcr, CL-ML እዳ, A-6 | 0 [s0-100|85=100|70-95 [60-85 | 25-40 | 5-30 

130»: | | | | | | | | | | | 
Barnes---------- | 0-7 een SE e, CL-ML lana, A-6 | 0-5 !90-100!85-100! 80-100! 60-90 | 20-40 | 5-20 
| 7-17 رقم‎ clay loam |CL, CL-ML |A-4, A-6 | 0-5 |90-100/85-100|75-95 |55-80 | 25-40 | 5-20 
|17-40 Loan, clay loam |CL, CL-ML (A-4, A-6 | 0-5 150-100185-100 75-55 [55-80 | 25-40 | 5-20 
|40-60|Loam, clay loam |CL, CL-ML |A-4, A-6 | 0-5 |90-100|85-100 75-95 |55-80 | 25-40 | 5-20 
Buse------------ | 0-7 | Loan ሸው. سا اک‎ Ier, CL, la-a, 2-6 | o [90-100|85-95 | 70-90 [55-80 | 20-40 | 3-20 

CL-ML 

| 7-601 Loam, clay loam |” CL-ML ጽዱ. A-6 | ዐ |0-300]85-100| 70-95 8085 | 25-40 | 5-20 

diss JD | | | | | | | 
Svea------------ | 0-10|Loan-------------|CL, CL-ML la-a, A-6 | 0-5 |55-300185-100|80-55 |50-80 | 20-40 | 5-25 
l10-31ÍLoam, silt loam, (CL, CL-ML |A-4, A-6,| 0-5 |95-100/85-100/80-95 150-50 | 20-45 | 5-25 

clay loam. A-7 
[31-60|Loam, silt loan, cL, ጨጨ lA=4, a-6,| 0-5 195-100! 85-100| 80-95 [60-85 | 20-50 | 5-30 
lay loam. A- 

ME យ teen | ا‎ | | | | | | 

Sioux----------- | 0-9 [Loan (— Ion, CL Gel A-6 | 0-5 l9s-100|85-100|70-90 [55-75 | 30-40 | 5-15 
| 9-60| Extremely o, GP, a2 | o [25-75 20-60 | 5-35 | 0-25 | <25 | ۳۵ 

| | gravelly sand, I SM, SP j | | | | I | | 

6. puc sm | | | | | | | | | 

KEE | | | | | | | | 

L^ [ጋስ sandat] | | | | | | | | 

15C*: | | | | | | | | | | | 
Esmond---------- | ። |Loan----- ዴፎ --|5 |A-4 | 0-1 |95-100] 95-100 | 85-100 |60-90 | 20-40 I NP-10 
| 8-60|toam, sandy loan, (ML, SM — |A-4 | 0-5 |95-100]95-100|60-100]35-90 | 20-40 | NP-10 

1 ሷ. 

| |. kasa | | | | | | | | | 
Enrilck---------- | 0-12| Loan —— ۳ ኦ። | 0-1 [9s-100|95-100185-100|60-90 | 20-40 | NP-10 
|12~28 | Loam============- | ja-4 | 0-1. |95-100|95-100|85-95 [60-75 | 20-40 | NP-10 
|28-so|Loam, sandy loam |ML, SM |A-4 | 0-5 [95-100|95-100|60-100|35-90 | 20-40 | ۵ 

[50-60/F£ne sand, loamy |SM, SM-SC, |A-2 | 0-5 |95-100|95-100|85-100|10-35 | 15-30 | NP-7 

| | Soe sand, loamy | SP-SM | | | | | | | | 

| KSE? | | | | | | | | | 

16E*: | | | | | | | | | | | 
Langhei--------- | 0-4 [Loan TE et, CL እሓ, እ-6 | 0-3 |25-100 | 90-100175-90 | 55-80 | 30-40 | 5-20 
| 4-60 | Loam, clay loam ier CL-ML j^ A-6 | 0-3 | 95-100 | 90-100 75-90 ¡60-80 | 20-40 | 5-25 
Barnes-------- --| 0-7 |Loan-~ ب‎ Je, CL-ML እ, እ-6 | 0-5 [0-100 | 85-100| 80-100|60-90 | 30-40 | 5-20 
| 7-11|688) clay loam |CL, CL-ML |A-4, A-6 | 0-5 150-100185-100175-55 55-80 | 25-40 | 5-20 
[11-40|Loam, clay loan |CL, CL-ML |A-4, A-6 | 0-5 ¡90-100/85-100/75-95 ¡55-80 | 25-40 | 5-20 
| 40760 Loam, clay loam ¡Ls CL-ML 9 A-6 | 0-5 ۱ 25-0 | 5-20 

1 l ۱ 1 1 


| 90-100 |85-100 | 75-95 | 55-60 
| 1 ۱ 
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Soil name and 


map symbol 


21*: 


Vallers------- 


Depth | 


| 
| 
0-7 [Loan 
39| 
| 
| 


| 0-7 | 
| 7-60) 
| 7-60] 
| | 


El 
9- 26; 


We 


SEH 
| 8-21] 


| 8- -20| 
| 20-60| 
| o-15| 


115-28! 
| | 


|28-60| 

| | 

ኮና 

| 8 a 
-60 

"1 

| 

| 

| 

| 


[28-60] 
| | 
' 1 


TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


USDA texture | T 
| 


| 
| 


--- መመ መመመ IML, CL 
Gravelly loam, (H, GM 
gravelly sandy | 
loam, gravelly | 
loamy sand. | 

Extremely ¡Me GP, 
gravelly sand, | SR, SP 
very gravelly | 
loamy sand, very | 
gravelly sand. | 

Loan-------------|MT， CL, 

| CL-ML 

Loam, clay loam (e CL-ML 

| 

Loam------------- Ic, CL-ML 

Loam, silt loam, ieu CL-ML 
Clay loam. 

Loam, silt loam, e, CL-ML 
clay loam. | 

Loam------------- Iur, CL, 

| CL-ML 

Loam, clay loam (ee CL-ML 

| 

Loam------------- o, CL-ML 

Loam, clay loam | Cr CL-ML 

Loam, clay loam e, CL-ML 

| 

Loam------------- e, CL-ML 

Loam, silt loam, | CL, CL-ML 
Clay loam. 

Loam, silt loam, e, CL-ML 
clay loam. | 

| 

Loam------------- lor, ML 

Clay loam-------- CL 

Loam, clay loam Ich, CL-ML 

Loam------------- lcr, CL-ML 

Loam, clay loam E CL-ML 

Loam, clay loam ¡CL ያ CL-ML 

| 

Loam------------- Je, ML 

Clay loam, silty ¡CL 
clay loam, aoa lee 

Loam, clay loam Ch, CL-ML 

| 

Loam------------- e, CL-ML 

Loam, clay loam je CL-ML 

Loam, clay loam ler, CL-ML 


> > 
D 4 
小 ዉ 


> 
፡ 
an 


> 
! 
a 


2 o 


sieve number-- 


| 
|—— 
| 


| | 
95-100 | 85-100 | 70-0 
60-90 [50-80 |45-70 


25-75 [20-60 5-35 


| 
| 
| 
| 


90-100|85-95 [70-90 
90-100|85-100| 70-95 
| | 
95-100 |85- -100|80-95 

95- 100|85- 100 
EE 
| | 
50-100|ጾ5-95 70-0 
90-100 185-100] 70-95 
| | 
95- -100|so- -300180- -95 
95-100 |90- 100 |80-95 
95-100 | 90-100 | 80-95 
| | 
95- -100 185- -100|80- -95 
95-100|85- 100| 80-95 
Ee 


| | 

| 
851 aile 
[95-100190-100|90-95 
|95- 100|90-100|85-95 


los- -100|90- -100|80- 95 

[95- 100! 90-100|80-95 

peer mcn 
| 


las lee, 90 
éch 1001 90-97 [807 95 


በ87 96 las 
| | | 


|s5- ~100|90-1001 80-95 
|»5-300150- 1001 


|95-100}90- 100| 20-05 
| | | 
| 1 | 


j80- 95 | 


80-95 | 


55-75 
15-50 


limit 
ptos 


3 
noches! 4 | 10 | 40 | 200 index 
pJ | Pet | | | Pet 


Soil Survey 


j Plas- 
ticity 


| 
| 
30-40 | 5-15 
20-35 | NP-7 
| 
| 
ረ25 | NP-5 
| 
| 
| 
| 
20-40 | 3-20 
25-40 | 5-20 
| 
20-40 | 5-25 
20-45 | 5-25 
20-50 | 5-30 
| 
20-40 | 3-20 
25-40 | 5-20 
| 
20-40 | 5-25 
20-45 | 5-25 
20-45 | 5-25 
| 
20-40 | 5-25 
20-45 || 5-25 
20-50 | 5-30 
| 
| 
25-40 | 3-10 
30-40 | 10-20 
20-40 | 5-20 
25-40 | 5-30 
25-45 | 5-20 
25-45 | 5-20 
| 
30-40 | 4-10 
30-40 | 11-20 
20-40 | 5-20 
| 
20-40 | 5-25 
20-45 | 5-25 
20-45 I 5-25 
| 
[] 
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TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 
| | | Classification [Frag- | Percentage passing | | 
Soil name and ¡Depth USDA texture | | pment ۱ sieve number-- ¡hiquid | Plas- 
map symbol | | | Unified | AASHTO | > 3 | | | | | limit | ticity 
inche 4 10 40 200 index 
D 
M NM NE IN NNNM E 
23*፣ 
Cresbard--------| 0-7 {Loam ------------- យ CL | 4, A-6 | 0 | 100 | 100 | 85-100 50-80 | 30-40 | 5-15 
| 7-24|clay loam, sue (CL, CH — [ሉግ | o [100 [100 [90-100/70-90 | 40-60 | 15-30 
ا‎ ረክ. ፍቹ | | | | | | | | 
[24-60|ciay loam, loan Jet, CH, ML|A-6, A-7 | 0-5 | 100 | 100 |85-100|60-80 | 35-55 | 10-27 
T" | | | | ER ME ME E ME | 
Svea------------ | 0-8 Jemen e, تست‎ [a-4, A6 | 0-5 |95-100|85-100|80-95 [60-90 | 20-40 | 5-25 
| 8-18 Ioan, silt loam, (CL, CL-ML |A-4, A-6, | 0-5 |95-100|85-100]80-95 [60-90 | 20-45 | 5-25 
clay loam. A-7 
j18-60 Loan, silt loam, e, CL-ML, Ia እ-5,| 0-5 105-100] 25-1001 80-95 60-5 | 20-50 | 5-30 
loam, A-7 
| ere | | | | | | | 
Cresbard-------- | 0-7 |roan------ -====== ፡, et lame, គ-6 | o | 100 | 100 |85-100160-80 | 30-40 | 5-15 
| | | | | | | | | | 
7-24 Clay loam, silty ICL, CH -7 o | 100 | 100 !90-100!70-90 | 40-60 | 15-30 
Ç و‎ | | E [1290 1. 0 | 
[24-c0|Clay loam, loam e, CH, sl -6, A-7 | 0-5 | 100 | 100 les-100|60-80 | 35-55 | 10-27 
24B*: | | | | | | | | | | | 
Barnes---------- | 0-9 |Loanr------------ e, CL-ML |a-4， A-6 | 0-5 [90-100|85-100|80-100|60-90 | 20-40 | 5-20 
| 9-15|Loam, clay loan |CL, CL-ML (A-4, A-6 | 0-5 |90-100/85-100/75-95 55-80 | 25-40 | 5-20 
|15-40|Loam, clay loan |CL, CL-ML |A-4, A-6 | 0-5 ¡20-100/85-100/75-95 ¡55-80 | 25-40 | 5-20 
[40-60 Loam; clay loan |CL, CL-ML |A-4, እ | 0-5 [90-100/85-100/75-95 (55-80 | 25-40 | 5-20 
Cresbard--------| 0-6 |Loan------------- e, cL lana, እ-6 | 0 | 100 | 100 |85-300160-80 | 30-40 | 5-15 
| 6-18|Clay loam, sity [CL, CH |” | o | 100 | 100 |90-100}70-80 | 40-60 | 15-30 
cla clay. 
|18-80|ር18፻ foam, loam Ei CH, ዘ5|እ-, A-7 | 0-5 | 100 | 100 las-100|60-80 | 35-55 | 10-27 
26*: | | | | | | | | | | | 
Vallers--------- | 0-22 Loan------------- lor, u.  |አ-4 | o 155-100|90-100|80-90 |50-80 | 30-40 | 4-10 
| | | | | | | | | 
|55-311ሮ፤87 loam, silty ¡CL ኦ“ | o |95-100|90-97 [80-95 [50-80 | 30-40 | 11-20 
clay loam, loam. 
وا‎ -colroagy clay 10am cr, CL-ML A-4, A-6 o !95-100190-97 |85-95 |60-75 | 20-40 | 5-20 
| | | | | | | | | | | 
Parnell--------- | 0-131553፤ሃ clay loam e, CH ኡግ | 0 | 100 | 100 [95-100/85-95 | 40-60 | 15-30 
11-32!Clay loam, silty ICL, CH -7 o | 100 !95-100!90-100!70-95 | 40-80 | 20-50 
| clay loam, silty! | | | | | | | | 
il. | | ለቪ ME በክ ይ. al | 
[32-60|c1ay loam, silty e, CH ኦዱ, እ-7 | 0 |95-100190-100| 80-95 |70-95 | 30-80 | 15-50 
lay loam, silty 
| ន ; | | | | | | | j | 
| pesar | | | | | | | | | 
Tonka----------- | 0-6 [6415 10an--------lcr, CL-ML laca, A-6 | 0- | 100 !|95-100|90-100|70-90 | 20-40 | 5-25 
| 9-35|Silty clay loam, ÍCH, CL رد‎ A-7 | 0-2 | 100 |95-100|90-100| 75-95 | 35-55 | 15-35 
| | clay loam, clay. | | | | | | | | | 
|35-6o|stlty clay loam, |CL, CL-ML |A-6, A-7, | 0-3  |90-10085-100,75-100,55-90 | 25-50 | 5-30 
clay loam, loam. A-4 
pte Saree | WM ብ ብፍ በ ቤዬ 
28C*: 
ze11------------| 0-6 [Loan ችን እ ፊም ን Jo, ML | -4, A-6 | 0 | 100 |55-100|85-100180-100| 30-40 | 5-15 
| 6-16|S£1t loam, very [CL [n-4, እዳ | 0 | 100 |95-10085-100]70-100| 25-40 | 5-15 
fine sandy loam,¡ CL-ML 
| 146885 | | | | | | | | | 
[16-so|si1t loam, very |ML, CL-ML مد‎ | 0 | 100 [95-100|85-100/60-100| <30 | NP-7 
fine sandy loam 
| | 1 ۱ | | | | | | 
| E | | | | | | | 
Maddock--------- | ER |Fine sandy loam lsm In-2, A-4 | 0 | 100 | 100 160-5 [30-50 | --- | NP 
| 7-60 | Loamy sand, loamy SM, SP-SM ¡A-2, A-3 | 0 | 95-100 95-1 5-35 | --፦- | NP 
| | | | | | | 
| | | | | | | 
| I 1 | l 1 


fine sand, fine | 
sand. I 
I 


| 

| 

| 
0060-100, 

| | 

| | 

' ' 
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Soil name and 
map symbol 


TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


Depth | USDA texture 


sieve number-- 


| 
|— መሙ! 
| 


Soil Survey 


Liquid 


limit 


Plas- 
tícity 


| ክር 4 | 0 | ao | 200 index 
| | | | | 


30-------------- 


Embden 


Glyndon 


34--------------- 


Aberdeen 


Bearden 


Colvin 


| 
| 
| 
| 


| 
| 
lo 
111 
| 
| 
| 
| 
| 
1 


19- 


Se sandy loam, 
sandy loam. 


35 ន sandy loam, 


| sandy loam, 
| loamy fine sand. 
2 a سوسیا‎ pie 
9-2 0 Loan, silt loan, 
| clay loam. 
20-60 | Loam, silt loam, 
| clay loam. 
8 18411 loam-------- 


፦ 8-3018(1 loam, very 


0-5 
4-6 


0-7 


7-2 


| fine sandy loam, 


| loam. 
4 ¡Very fine sandy 
۱ loam, silt loan. 
0¡Silt loam, silty 
| clay loam. 


| loam-------- 


1[s11ty clay, clay, 
silty clay loam. 


23-401513 clay loam 


40-60! 


-9 
1 


-4 


O © WO 


-6 


0-1 


Stratified silt 
loam to silty 
clay loam. 


| 

| 

-9 |siaty clay loam 
-24 Silty clay loam, 
| silt loam, clay 
| loam. 

| 

| 

| 

| 


loam to silty 
clay. 


Silty clay loam 


= 8541៩ loam, silty 


clay loam. 
០541០ loam, silty 
| clay loam, loam. 
DS loam, silty 
| clay loam, silty 
| clay. 


Lë clay loam 


11-606 loam, silty 


ER 


| clay loam. 


11 |siity clay loam 
38 Siit loam, silty 
[ clay loam. 


38-60 841 loam, silty 


I clay loam, silty 
| clay. 
i 


Inm CL-ML, (A-4 


ry 
| on ኦ።› 
| 
| 


CL-ML laa, 


la-2, 


| 

| 

| 

e, 
CL, CL-ML la-4, 

| | ጸ-ን 

ler, 65-45 la-4, 

| ۳۳ 

| | 

e, አ) 

۳ cos 
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E KE 
| | 
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É L, CH ja-6， 
lct, ៤ be 
Je, CH Lee, 
Je, CH እዳ, 
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e ፆ#4 
| | 
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1 1 
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oo 


100 100 
100 
100 100 


| 
| 
| 
100 | 
| 
| 
| 
| 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 100 | 100 
| | 

| 100 | 100 
| | 

| 000 | 100 
| 100 | 100 
| | 

| 100 | 100 
| 100 | 100 
| | 

| 100 | 100 
| 100 | 100 
| | 
N 

| 100 | 100 
| | 

| 100 | 100 
| | 

| 100 | 100 
| 

| 100 | 109 
| 100 | 100 
| 100 | 100 
| 100 | 100 
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1 1 
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| | 
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90- 100180- 100 


95-100/80-95 
90-100 | 70-95 
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TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


| | | assification | rag- | Percentage passing | ۱ ۱ 
Soil name aná ¡Pepthj USDA texture | | |ments | sieve number-- | liquid 1 Plas- 
map symbol | | | Unified | AASHTO | >3 | | am Sg | limit | ticity 
| | | inches | 4 | 10 | 200 | | index 
n ር យ 
| 一 | | | | = | | | | | — | 
۳۹ E A I | ا‎ E ا‎ l | 
Colvin--------- | 0-7 Jain clay loam |% Le, A-7 | ዐ | 100 | 100 |90-100|80- 95 | 30-50 | 15-30 
7-60/S11t loam, silty A-6, A-7 | ០ | 100 | 100 [90-100/80-95 | 20-50 | 10-30 
|. ወጩ, | | WE deduc EM, 
Aberdeen--------| 0-6 silty clay loam lcu, យ ce, A-7 | o | 100 | 100 ው 100|90- 100] 35-50 | 10-25 
| 6- 22|\ silty clay, clay, |M, MH ۸-7 | 0 | 100 | 100 -5و|‎ -100|90- -100| 45-75 | 15-40 
silty clay loam. | | | 
۳ | | re -ግ | | | los- " T E 
\22-40|Silty clay loan cn, CH, (A6, A-7 | ០ ¡100 | 100 |95-100|90-100| 35-55 | 15-25 
MH, ML 
| sorcolotrati sie silt INL, o GEI A-6 | 0 | 100 | 100 195-100! 85-200] 25-40 | 3-15 
1 1 
| [መጩ”!| | | | | | | | | 
42%: | | | | | | | | | | 
Fargo----------- | 9-7 Istity clay-------|ch la-7 | 0 | 100 | 100 | 95-100 | 85- 100| 50-75 | 25-50 
| 7-2 o|stity clay, clay |CH ሎግ | o | 100 | 100 |95-100185-100| 50-75 | 25-50 
[20-60 |Siity clay, silty|CH ኑግ | o | 100 | 100 [95-100/85-100/ 50-75 | 25-50 
| | GERI AURIS | | | | | | | | | 
Hegne----------- | 0-8 au clay-------|ci la-7 | 0 | 100 | 100 |25-100190- 98 | 50-70 | 35-40 
11 እ-7 o | 100 | 100 [55-100155-58 | 50-70 | 25-40 
EE eu clay, c ኦግ | 0 | 100 | 100 -5و]‎ -100| 95- 300| 50-70 | 25-45 
ilty clay loam. 
bu E | | | | | | | 
44--------------- | -15|silty Se ca ከ-7 | o | 100 | 100 !95-100!90-98 | 50-70 | 11-30 
Hegne |15- 211941۴ clay, clay E |a-7 | 0 | 100 | 100 los- -100!95-98 | 50-70 | 22-40 
|21-60|st1ty clay, clay | ኦግ | o | 100 | 100 |o5-100|95-100| 50-75 | 22-45 
45 ad | 0-8 Isiity clay------- ۳ |A-7 | 0 | 100 | 100 |95- 100|90-98 | 50-70 | 25-40 
Hegne | 8- 45 154167 clay, clay [cu ን | o | 100 | 100 (95-100/95-98 | 50-70 | 25-40 
|45-60|Clay, silty j ሎ? | o | 100 [100 [95-100/95-100/ 50-70 | 25-45 
| | silty clay loam. | | | | | I | | 
4€*: | | | | | | | | | | 
Aberdeen----=---! Qu 5 silty clay loam len, mu la=s, a-7 | o | 100 | 100 !95-100!90- 100] 35-50 | 10-25 
| 6-2 Jeun clay, clay, ML, MH ۸-7 | 0 | 100 | 100 los- -100|90- -100| 45-75 | 15-40 
silty clay loam. 
l2 2-40|silty clay loam |cL, CH, la-6, A-7 | 0 | 100 | 100 los-100/90 100! 35-55 | 15-25 
MH, ML 
|40-60| stratified silt |b, CL Gell A-6 | 0 | 100 | 100 los- -100185- -300] 25-40 | 3-15 
loam to silty 
| | 1 | | | | | | | | | 
| | នន | | | | | | | | | 
Fargo-------- ---| 0-7 |silty clay loam CL tae, a-7 | o | 100 | 100 195-100185-95 | 30-50 | 11-25 
| 7-19181117 clay, clay ICH la-7 | 0 | 100 | 100 [5- 100 185- 100| 50-75 | 25-50 
|19- 60|Si1ty clay, SS ? | o | 100 | 100 |95-100/85-100/ 50-75 | 25-50 
ster deems | | | | | | | | 
50B-------------- | 0-7 | sandy loam------- T SM-SC la-2, እ-4 | 0 | 100 | 100 {60-85 [30-45 | <25 | NP-5 
Towner 7-23!Loamy sand, loamy SM, SW-SM,¡A-2, A-3 0 100 ]95-100150-80 | 5-35 <20 NP=5 
| | | | | | | | | | | 
| i fine sand, fine SM-SC | | | | | | | | 
መ መባ | | | | | | | | | 
23-60lLoam, clay loam, ICL, CL-ML |A-4，A-6 | 0-5 195-100|90-100185-95 |55-80 | 25-40 | 5-15 
| | | | | | | | | | | 
| | | ۱ | | 
I 1 I t I l 


I silty clay loam. | | | | 
۱ I t I ۱ 
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TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


| I | Classification ` "Prag: | Fercentage passing | | 
Soil name and Depth | USDA texture | vus | sieve number-- Liquid | Plas- 
| 


| 
map symbol | | Unified | AASHTO ۳ FE IA be | limit | ticity 


erdal | 10 | 40 | 200 index 
| i | | ER | | | EE 


| | | 
RN | o-iolsanay 1oam------- Iew-sc, ML, |እ-2, A-4 | o |55-300|85-300160-90 l30-65 | 10-30 | مور‎ 
Wyrene | | | SM, SC | | | | | | | | 
| 10-49 Sandy loam, e, SP-SM GG DH 0-5 60-0 [55-80 [30-70 | 5-15 | ረ20 | NP 
EIE Sanda በበ] | “3 | I | | | | | 
Sand. 
| 49-60 |Loan, clay loam |CL, CL-ML እዳ, A-6,] 0-5 190-100 |85-100| 75-100|55-50 | 20-45 | 5-30 
A-7 
| | | | | | | | | | 
បា | 0-6 |Loan----- ሟችን {My CL lana, A-6 | 0-5 55 100| 90- -100| 70- 100 ]50- -75 | 30-40 | 5-15 
Renshaw | 6-17|Loam, sandy loam, | SMSC, gem A-6 | 0-5 |95-100|55- 100|45-90 [35- 70 | 25-40 | 3-15 
gravelly loam. 
|17-60| Gravelly loamy EN e |እ-1 | 0-5 |45-95 Ge ۱10-50 | 0-15 | <25 | ۱۳-5 
eo R e 
11y d GH-GM 
E". A Ae e E E 
Sand 
| | i | | | | | | | | | 
54B-------------- | 0-15|Sanay loam------- leu, sc, 2 SCH 0 | 95-1001 90- 100|50-80 |20-45 | 10-40 | NP-15 
Arvilla SM~SC A-6 
l15-60lGravelly coarse |8ጅ-8, GP, art, እ-2,| o 135-100125-100 10-60 | 0-10 | --- | pe 
| | sand, coarse | SP, G Gp-GM| A | | | | | | | 
| | sand, very | | | | | | | | 
| | gravelly coarse | | | | | | | | | 
4. 
AE | | ር በበ EG በፍ EE ይ. 
56*: 
Hamerly--------- | 0-6 |Loan — uj CL, CL-ML la-a, እ | 0-5 bal, -100|80-95 |60-90 | 20-40 | 5-25 
| 6-16 Loam, clay loam CL, CL-WL |A-4, A-6, | 0-5 [95-100/90- 100, 80- 95 [60-75 | 20-45 | 5-25 
-7 
|16- 60|Loen, clay loam Icu, CL-ML rey A-6, | 0-5 A E [60-75 | 20-45 | 5-25 
A- 
| | | | GEN | | | | | | 
Renshay--------- | 0-6 eent, CL ba, A-6 | 0-5 5 5-100|90-100|70- 100|50- 75 | 30-40 | 5-15 
6-17|Loam, sandy clay SMSC, SC, |A-4, A-6 | 0-5 |55-100155- 100! 45-90 135-70 | 25-40 | 3-15 
| | loam, gravelly | ML, CL | | | | | | | 
loam. 
l17-60lGravel1y loamy 1888, ou, la-1 | o-5 145-95 130-80 l10-50 | 0-15 | <25 | 1-5 
| | sand, very | SH-SM, | | | | | | | | 
| | gravelly loamy | GW-GM | | | | | | | | 
and, gravelly 
E. qur | | | | | | | | | 
| aen | | | | | | | | 
57C-------------- | 0-9 [Loan------------- |, CL አቁ, ሉዩ | 0-5 5 5- ន a -100|70- -90 [55-75 | 30-40 | 5-15 
Sioux 9-60! Extremely GM, GP, ۱-1 0 135-75 120-60 | 5-35 | 0-25 | <25 | NP-5 
| | gravelly sand, | SM, SP | | | | | | | | 
d ` | | w^ E uh de? 2 I 
| | | | | | | | | | | 
MEE Rss Sand, very] | | | | | | | | 
lly sand. 
| ከ... | | | | | | | | | 
a 0 22/Loan ------------- |ct, oc (A-4, A-6 | 0 5 95-100|95- -300185- 55 |80-85 | 25-40 | 5-20 
“Divide 11-28 Loan, clay loam, CL, CL-ML la-4, A-6 | 0-3 los-100l95-100l85-95 |55-80 | 25-40 | 5-20 
do as e ee 
28-46 stratifiea sana lem, sm,  lA-1 0-5 |25-75 [15-85 |10-40 | 5-25 | - | wp 
| | |6 | | | | | | | | 
| I to very VERE "Un | ۱ | | | | | 
sand. 
| 46-60 | Loan, clay loam cu 6:6 laca, 2-6 | 0-3 |95- 100 ጾ0- -100|60-90 [55-80 | 25-40 | 5-20 
65-—————Ñ- 0-9 |=ሣ 3 ስደበከ“>=== === መ cL la- d እ-5, 0 | 100 | 100 ZC -95 | 20-50 | 5-25 
Ojata -7 
| ۳ loam, silty EEN CL Ze EH 0 | 100 | 100 Zë ele | 20-50 | 5-25 
| | | | | | 
1 ۱ 1 1 I I 


| | | 和 | 
clay loam. -7 
e | B | | 
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TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


| | | Clas sification [Frag- | Percentage passing | 
Soil name and ¡Depth USDA texture T ments | sieve number-- buaug | Plas- 
map symbol | | | Unified | AASHTO | ›3 Pao Lo Les I | | Limit | ticity 
inches; 4 10 40 200 index 
I= | | | |— | | | | | | 
70--------------- | 0-5 [Clay loam-------- e, CL, La 2-6, o | 100 | 100 las-100l60-90 | 30-45 | 3-25 
581146 CL-ML A-7 | ! | | | | 
| s-eolsiity clay, clay lct, cH la-7 lo | 100 [95-100190-100l85-100| 40-95 | 20-60 
| | | | | | | | | | 
75--------------- E 0-5 [Clay 1oam-------- {ct la-c, እ-7 | o | 100 | 100 [85-100[50-95 | 25-50 | 10-25 
081146 -60|813፻ሃ clay loam, ICL, cH Ia o | 100 195-100190-100185-100| 45-95 | 20-60 
KEE I | 581: EE, | 39400 205100) 898700) | 
|" EH | | "EAS a | 
| | | | | | | | | | 
77--------------- | 0-4 |roamy fine sand [88 ود‎ | 0 [9o-100|70-100|50-85 m | --- | xP 
Minnewaukan | 4-60) Loamy coarse ” SP-SM አክብ A-3 ۱ 0 (2907100 70- 100/507 100) 5-35 | -== | NP 
sand, fine sand, 
| | Sand. | | | | | | | | | 
| | | | | | | | | | | 
78ሮር።።====5=====>| 0-3 |Loany sand-------|sP-su, sm,la-1, | 0-5 195-100 90-100] 30-75 | 5-15 | ረ20 | NP-7 
Wamduska | | | ፦፳ | A-2-4, | | | | | | | 
እ-3 
| 3-6 | Gravelly loamy lcm, SM daa, እ-2| ዐ [60-90 | 50-80 | 45-0 [25-50 | 20-35 | NP-7 
coarse sand, | እ-4 
| ht 1 | E We up dh I I 
jr queue | | ከከ ጠይ መጽ ጠበ መዜ I 
I 6-60|stratiftea very | ៤», 3 | ፀ [25-75 | 10-60 | 5-35 | 0-25 | ረ25 | NP-5 
| gravelly sand toj SM, SP 
pr see] | | ;[: ቋር 1. “ከ ` N | 
p Nery 056992. | I | EE UE d. از‎ | 
| | | | | | | | | | | 
81B-------- ------| 0-2 Loan CL, CLML [እ”4, A-6 | 0-5 59 -100 | 85-100 ]80- 100|70-80 | 20-40 | 5-0 
Mauvais | 2-60|Loam, clay loam, |CL, CL-ML (A-4, እዴ | 0-5 |90-100185- 100|75-95 | 55-80 | 25-40 | 5-20 
silty clay loam. 
| | | | | | | | | | 
Sa | | | I | | J| | | | 
Great Bend------ | 0-6 |staty clay loam ÍCL, ML Ire, A-7 | o |] 100 | 100 |25-109|80- -100| 35-50 | 10-25 
| 6-15|5315 loam, silty (CL, ML (A-6, A-7 | o | 100 | 100 [95-100/85- 100} 35-50 | 10-25 
clay loan. 
|36-4618416. loam, silty len, ML Je, A-7 | o | 100 | 100 los-100l8s-100) 35-50 | 10-25 
| | clay loam. | | | | | | | | | 
|46-60|Strati fied silt lct, ML, lana, እ-5, o | 100 | 100 |o5-100|85- 100| 25-50 | 5-25 
| | loam to silty I CL-ML I A-7 | | | | | | | 
lay loam, 
| | Ren አዘር | | | | | | | | | 
Overly--------- "e 30154107 clay loam e la-6, A-7 | ዐ | 100 | 100 | 90-100 |80- 100 oo| 30-45 | 10-25 
[10-23/S11ty clay loam, |CL, 5ሓ5 |A-6, A-7,| 0 | 100 | 100 190-100| 180-100 | 25-50 | 5-30 
silt loam, clay A-4 
| | loam. | | | | | | | | | 
[23-60 | stratified silt e, CL-ML | DEA 0 | 100 | 100 -0و|‎ 100] 80- -100 | 25-50 | 5-30 
loam to silty A-4 
| | clay. | | | | | | | | 
| | | | | | | | | 
84--------------- | 0-4 [Loan eege lcr እዳ, A-7 | 0-5 ው -001 90-100 | 85-95 ez | 25-45 | 15-25 
Bottineau | 4-501 Clay loam, loam |CL አብዳ, A-7 | 0-5 ክብ 100!90-100! 80-100 |65-90 | 35-50 | 15-25 
|50-90|6388 loam, loam [5 eg, A-7 | 0-5 [95-100/90-100/80-100]65=90 | 35-50 | 15-25 
84B-------------- | 0-9 [Loan EE e |a-6， A-7 | 0-5 ው 100|90-100|85-95 |60-75 | 25-45 | 15-25 
Bottineau | 9-30|Clay loam, loam (CL la-6, A-7 | 0-5 |95-100|90-100]80-100|65-90 | 35-50 | 15-25 
|30-60 [Clay loam, loam [65 be, A-7 | 0-5 |s5- 100|90-100|80-100|65-90 | 35-50 | 15-25 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 


Entries under "Erosion factors--T" apply to the entire 


Entries under "Wind erodibility group" apply only to the surface layer] 


[The symbol € means less than; > means more than.. 
profile. 
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Ramsey County, North Dakota 


TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


Wind 
erodibility 
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Shrink- 


| Soil | Salinity 
water | reaction | 


lavailable 
capacit 


Soil name and InDepth! Permeability 
map symbol 


a vi kl à 
m m so m > wo Kal Kai a Ve ፦ N N ان‎ [nd ~ 
ص‎ m m m ص‎ m “ Ki n un n ان‎ u مه‎ n [3] 
ጋጋ OND AND oo 加 加 OOO OO ۵ ۵ 6 بم‎ AM EE Cp NM NOO Ne «mmm ANN 
NNAM AAN NNA ae ANA. ANA NA NNmMM MS mm mm rne das mmm (€) mmm 
+ 5. 4 eee + 5 o + . eee ewe ۰ > . e s e *. . + + . . . 9 . 5 e + + . 5 o « . 9 . 
ooo ooo ooo oo ooo ooo oo OOOO oo oo oo oo ooo oo OOOO ooo 
៖ -៖ ۱ 4 រ ៖ ៖ ma 1 ' រ 1 ۱ ۱ ៖ 1 រ ៖ 
រ ៖ រ រ fad 1 1 ' ' រ ۲ រ ៖ 1 ' 1 1 
រ ៖ យ 1140 1 ៖ Í រ ፤ 000 ve vt យ 1 រ 1 tii 1 to យ យ ៖ ៖ យ យយ 
113 í ៖ + ۱ (1 1 46. ሑን 4ጋ ዱታ 4. wi + 1 រ 1 រ 1 ۶ (ሠ 424211 43 443 
í 1 ជល រ 1 ۱ ۱ 1 mo o លប di ល ៖ ៖ ៖ រ ៖ + រ d oor 1 om g 
mis រ ៖ H រ ۲ 1 1 ۲ HH BH អ بژ‎ ង រ بو‎ 1 ፣ 1 រ 1 ۲ tw ኦ4 ኑ4 1 1 h h h 
រ ۱ o រ í ር; ato 4 1 ooo ህወ ea va 1 ፻ 1 1 1 10 WOE រ D ل‎ 
883 888 5855 ¿3 Bes 55 3823 23 83 5855 ög 8825 BBE 
2832 EES ን ዓዓ KE = =: = == ==፳ £m SS EE HÈ 2233 =: >: >: 
E 
O ww 
0 ad sch ቺኮ យយ 
យ NNN NNN ANN លស់ NAN ANN AN NNNN HO oo ፡ 1 រ 1 NNN រ រ NANT ANN 
el vvv vvv vvv vv ស. مد مد‎ YNN ሠ ሦሎ WM WM ልል VN መፓ ጠን vvv Ne ሠላ” ጎ ኣታ ኣ/ 
aot wot or? qr <ኮ ៕ ፍኮ  ዐ0 ኣኮ ፍቸ". g ivy OO OO OO «ww cw awa OOo «wo ጩ፡ 
۰ . o . 9 + e o . 5 oes "m OK * e 5 95 ۰ 1 : 9 * > . 5 + . ቀ . a + 9 o 4 * 9 9 
ano OOD NOA WO 000 roo DH 0000 AR AH ANS ወጩ ROD oo C000 mo 
1 ፤ 1 រ ៖ 1 រ 1 1 4 ፤ 1 1 1 4 1 ፤ រ 1 រ ፤ 1 1 រ 1 Va 1 ۱ 1 1 '' 1 រ ៖ (aed រ የ15 
wot ott HON ot ort ii OFT ፳፲ من ون‎ E Ot OF YY Quo Ow የቶ ላዐ OOO 
+ 5 o "a . ២ . 5 ፥ 9 5 . 41 4 ۰ . + ee 9 . . >. . e . on eee . 5 + * 5 5 ۰ 5 9 
wor លេ» ኣጋ 2 ኣጋ O wee www on ស សស e ላኡ won ኡኡ ላጋ ላዕ ኣጋ on Wom wor 
cmo OFN هه‎ inu NAD ODW OH NARRO HO tM AN OO BOW aw NOOO MAN 
پم‎ ዮሣ Cé NON NO ዛብ ርጋ NAH NAO NO NGON on Neo ad e ہم‎ ei ed ርጋ mnn CN CN CN CN NNN 
ፎ eee . 5 9. + . ቀ ۳ .. 9 .፡ 4 . > + +» . ۳ . 5 ee . . . e ቀ ee . e o n . e o 
ooo ooo ርጋ ርጋ ርጋ oo OOO ooo oo OOOO oo oo oo oo ooo oo OOOO ooo 
۲ 1 1 រ រ ៖ 4 1 ፤ [or រ የ1 1 5 ៖ 1 i 1 រ 1 1 ¢ រ 1 ۱ ៖ sn ۱ 1 រ 1 ۱ 1 III" 1 1 1 
ፎ nx NS OA ma rot onm OM MOMO ME tm NO mn Qum ea ۵ 6 6 6 Rm 
+O HOM AHO HO ATA. ANNO HO ei OO HH dei OO OOO AR መዛ بمب بم‎ AAA 
H . . . 9 ቅ e . . D H D . 9 4 « 4 . . . ۰ .. . . . . D . . 5 . D . . . . ° ቆ ¢ . ۰ . 
OOO OOO OOO oo OOO ooo ሮን ር) OOOO oo oo oo oo OOO oo OOOO OOO 
ጋ ወ ሠ ሠጩ OO => ooo oo o OO o wo NN NN ov OOOO www 
H O O > + *ርጋ » CH + > > + +O » ርጋ + wO * ۰ 5 . 5 ss OO OO ۰ *» + eee ` . o 
ONN ONO NW + woes NAN NO NF NN ON OO OO Qo AN O N O NO ANNO OOO 
រ 14 tad រ í ما‎ រ ህን ۱ 11 ៖ ۷ مه‎ two ۱ 1 ها‎ 1 i រ ፲ រ ۲ 4 1 រ រល VI + 1 ۱ Í រ រ រ 
ជ OON S ۵ MD ND ^ On ላሪ ላጋ ናዓ ላ ላጋ 2 WA VD VD م‎ O ww ها‎ ዕን ww oo OO +» VD Ca ላሠ ላሠ SO CN ፃነ» 
+ 5 5 * 9 5 ዢ ብ ۰ cé S ۰ es wes oo oO ዕዕ . . * s oe NEUE + ዩር 
Cao የ1 ላህ ርጋ OO N o o o . . ۰ . 5 ww ww oo oo OO > 
oo oo oo o 
mo 已 OCH Oo mo wo no o 4Howo ° e o o o o ها ما‎ O omo 
™ ‹ግ ላጋ CH ዊሾ ኒርን D “4! ላዕ ቀ wo MD ፦4ላር aw ዮጣ ሮን SP AO nwo ህን مه‎ uw "D mM ها‎ UO NO wrist ላዕ ANDO 
ជ 1 Ü Í រ 1 1 4 1 1 t ate រ ៖ | en 1 1 1 1 ۱ រ រ រ រ 1 I រ 11 ፡ 1 រ 111 pat 
Oto OOO Owr. OW Oww Or ON CADDO OO On OM Ot Omo ON 6 و و ها‎ oom 
N as ፦ a a ct ANS ag an 
រ ۱ រ ۱ 1 រ រ i 1 ፥ ፡ 1 1 ' ' ! 
' ' ' ' ' ' ' ' ' ' ' t ۱ 1 រ t 
' ' ' 1 ' ' ' ' 1 i t រ រ រ រ i 
' ' ' 1 ' ' ' ' ' t ' t ፡ 4 [| រ 
រ 1 1 1 [| 1 1 1 1 i ' ' ' ' រ រ 
1 រ ፡ 1 ፡ ' 8 1 ' ' ' 18 រ t 1 1 
3 ' ' t 3 ۱ a រ រ រ ' ' ' [| kel 1 
រ រ ' ' ' ' a រ រ រ 1 រ Ze រ រ ន 1 
1 ፥ 1 រ រ 0 1 ۱ 1 D 1 រ ៗ រ ជ 1 ሣ H 
1 រ tz រ ល > = 1 1 ' ' ' រ d 1 A 1 o ጩ i 
' ស រ o រ ፲ រ ri rt g ' to 1 រ យ រ យ 12 រ o in > 
19 is រ = ta بو‎ ድ i x is រ លុ រ si ta រ យ is រ ប 42 ትግ 
IR 1 ወ 1 o iin av [7] 4 t av រ 一 mA 1€ is 1 > vo 0 بو‎ 
រ tu te i> E ជ 1 O រ >» រ ល iro tir រ ជ ^ 5 1 2 k យ o 
mo 1 > រ O mu * o O -4 រ 4 8 — ia la lo” e m 0 mh > 
On ነጩ ma + O = D t-u oo mo o,» wow CS យយ az mu [9] 
ኣባ ክባ N ហំ ፪ሰ am ហា `D ន ~ ~ ~ យ យ 


Ramsey County, North Dakota 163 


TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


Soll name and ¡Depth Permeability |Available| Soil | Salinity | Shrink- | factors | Wind 
map symbol | | | water | reaction | | swell | | ¡erodibi1ity 
poa i potential | K | T | group 
Im | =m j| RB j mmese- | i | | 
| | 0-4 | 0.6-2.0 |o.20-0.22| 6.1-7.3 | <2 [Moderate | 0.28 | 5 | 6 
Bottineau | 4-50| 0.6-2.0 10.15-0.191 6.1-7.8 | <2 [አፎ ۱ 0.28 | 
| 50-60 0.2-0.6 |0.14-0.19| 7.4-8.4 | <2 ¡Moderate ۱ 0.37 | I 
84B-------------- | 0-9 | 0.6-2.0 10.20-0.22| 6.1-7.3 | ረ2 [Moderate | 0.28 | 5 | 6 
Bottineau | 9-30) 0.6-2.0 ¡9-15-0.19) 6.1-7.8 | <2 [እ | 0.28 | 
30-60 0.2-0.6 ۱۵۰14-091 7.4-8.4 | <2 1Moderate | 0.37 | 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 16.--SOIL AND WATER FEATURES 


["Flooding" and "water table" and terms such as "rare," "occasional," "apparent," and "perched" are explained 
in the text. The symbol < means less than; > means more than. Absence of an entry indicates that the 
feature is not a concern or that data were not estimated] 


| T FToodIng | High water table | | Risk of corrosion 
— 


Soil name and |Byaro-| | | | | | |Potentdal1 i 
map symbol | logicj Frequency Duration ¡Months | Depth | Kina ¡Months | frost | Uncoated ¡Concrete 


| 
+.5- 5-1.0 Apparent ape-dun High----- [698 መመመ መፍ [ሠ 


| | | | | | 
1------ = C/D [None==-- I - |፦ | | 
dd | | | | | | | | | | 
2 | C/D INone es | --- | --- | +2-2.0lApparent | gan-Dec! High ea lHigh-----! Low. 
aja | | | | | | | | | | 
| | | | | | | | | | 
4-----------------| D INone--------! === 1 | +5- -1.0 (Apparent | Jan=Dec [n1 gh-~---|High መ==== Iren, 
Se | | | | | j | | | 
| | | | | | | | | 
ይ --== ==መ===መጻመመ=መመመመ | p lRare-------= | --- | --- | +1- -2.0 Apparent !apr-gui! High sores In: ep --===- | Low. 
rans | | | | | | | | | | 
| | | | | | | | | 
7 و جح‎ 2 መመመ መመመ ! D “|Rare-------- | مت‎ | --- | 0-3.0 Apparent |sep=Jun|High====-|H1gh=====|Low, 
Fargo | | | | | | | | | 
| | | | | | | | | | 
Be----------- ----| CVD |None-------- | horn [ጨሬ | +1- -1.0|apparent |Jan-Dec| High መመመ High ----- | Low. 
SE | | | | | | | | | 
| | | | | | | | | | 
1s | | | | | | | | | | 
Svea--------- መመመ | 8 [None و‎ | ss e l መ |4.0- 6.0] Apparent Apr-Jun | Moderate |High-----| Lov. 
Barnes----------- | 8 [none ii | ==> | SES | 26.0 | === I sas | Moderate LT sanne |Lov. 
12B*: | | | | | | | | | | 
Barnes-----------| B [None========| SES | === | ›6.0 | መ= | “== [Moderate |8፤98 መመመ | 
Svea------------- | 8 [None o | === | === 14.0- 6.0|Apparent|hApr-un|Moderate [High sared |Lev. 
13C*, 13D | | | | | | | | | 
Barnes----------- | B | None -------- | --- | --- | »6.0 | --- | --- [Moderate {High ----- |Low. 
Buse------------- | 8 |None- ------- | --- | --- | 26.0 | --- | --- [Moderate ||” 
140*: | | | | | | | | | | 
Sven-c-----------] B [None=======-| መመመ | መመ ዚር. 6.0}Apparent [Apr-Jun Moderate [High no |tow. 
Sioux------------ | A |None -------- | --- | --- | »6.0 | --- | --- [Low — |Low===---|Low. 
isch | | | | | | | | | | 
Esmond----------- | B |None--------| See | <== | >6.0 | == | = |Moderate {High ----- Los. 
Enrick----------- | 8 |None -------- | --- I --- | ›6.0 | --- | --- [Moderate [itigh=====| Low. 
16E*: | | | | | | | | | | 
Langhei----------| B |None-- ددد‎ | --- | === | 26.0 | <== | --=- [Moderate [Low======| Low, 
Barnes----------- | B [None سس اس‎ | መመ | መመመ | >6.0 | ass | መመ [Moderate {High----=| Lov. 
17D*: | | | | | | | | | | 
Sou A  jNene | - |” | 6.0 | --- |” [uo low. 
Buse------------- | 8 [None a | === | === | >6.0 | gis | 2== [Moderate |Low======|Low. 
198*፣ | | | | | | | | | | 
Svea----- Geen B |None--------] === | መመመ |4.o- 6.0| apparent [apr=Jun| Moderate [High Sores [መ 
8ប88============” | ន [None======="| -== | === | 26.0 | === | === | Moderate [Low == |Low. 
[ [ t 1 t 1 t 1 
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TABLE 16.--SOIL AND WATER FEATURES--Continued 


| | Flooding T High water table | | Risk of corrosion 
Soil name and |a7dro-| | | | | | [ከ | | 
map symbol | logic) Frequency | Duration |Months | Depth ۱ Kind jHonths ۱ frost | Uncoated | Concrete 


| 
20*, 20B*: | | | 
| 


Colvin 


| | | | 
| | | | 
Hamerly----------, C [None-------- ده‎ | === E យន --=== [High ود‎ Den, 
Svea------------- | B [None ======== | === | === la .0-6. o | apparent (Apr-Jun (Moderate High === |Low. 
jii | | | | | | I | | 
Vallers---------- | ង [None መመመመመመመው | === | === | 0-1.0 [Apparent lapr-Ju1 |High----~|High-----|Moderate. 
Hamerly---------- | ር [None x | === | === [2.0 -4.0 Apparent | sep-Jun| High SES luigh-----|Moderate. 
22=-ៗ===”-----””--| ር [None -“=መመመመመመ M | --- 1.0 -2.5|Apparent |Nov-Jun | High መመመ lwigh-~---! Low. 
Vallers | | | | | | | 
| | | | | | | | | | 
23*; | | | | | | | | | | 
Hamerly---------- | ር [None a | መመመ | => [2.0 -4.0 Apparent |apr-Jun| High-----| High-=---| Low. 
Cresbard---------| ር Ione e... | EE | ore |› 26.0 | መ== | === | Moderate | High----- Moderate. 
Jak; | | | | | | | | | | 
Svea------- --===] 5 [None========| === | == |4.0-6.0 | Apparent | Apr-Jun Moderate aalen, 
Cresbard--------- | ር [None====== -| === | መመመ | 26.0 | نوت‎ | መመመ [Moderate EH sedecim | Moderate. 
Ask: | | | | | | | | | | 
Barnes----------- | B [None ei cbr | a | Ke | >6.0 | === | ses | Moderate | 8፤98-፦|”።› 
Cresbard--------- | ር | None ددد‎ | ICI | === | »6.0 | ጅ== | === | Moderate la igh----- Moderate. 
26%: | | | | | | | | | 
Vallers----------| C [None ns. | Se | መመ |1.0-2.5 Apparent {Nov-Jun [high a |High--=-~| Low. 
Parnell---------- | C/D [None--------| --= | --- | +2-2.0|Apparent |Jan-Dec pa ----- pen, 
Tonka-------- -一 -| C/D [None------- | === | -== ር. 1.0|Apparent | Apr-Jun ۳ gh-----|aigh Seman |Low. 
28C*: | | | | | | | | | | 
Zell------------- | 8 Ione idad | === | === | 26.0 | መመመ | m Int gh-----[High-----|woterate. 
Maddock----------| A |None--------| === | SS | 26.0 | --- | ... [Lo w------ [moderate ር 
30s£-2---2-2--2-9080 | 8 [None -- === | === [== [4.0 -6.0|apparent [Apr-Jun | Mo derate Inigh----- Low. 
ida | | | | | | 
| | | | | | | | | | 
IL መመ | B None دو‎ ۲ ۰ ኤ= ከ መውም 14,0- 6.0 | Apparent |Apr-Jun | Moderate lHigh-----! Lov. 
Leen | | | | | | | | | 
| | | | | | | | | 
32----------------| B None----- اس‎ ጨ | 13.5- 6.0 (Apparent lapr-Ju1 High دو‎ Intgh----- I Low. 
Glyndon | | | | | | | | 
| | | | | | | | | 
34 < دج دم + وه‎ E | ር INone መመመ መ | --- | == l4.0-6.0lApparent (Apr-Jun Moderate |819ከ መመመ IModerate. 
a Erden | | | | | | | | | 
| | | | d | | | | 
35---------------- | C  lNene-------- | - | |4.o- 6.0|apparent (Apr-Jun | High=====| High=====|Low. 
Overly | | | | | | | | 
| | | | | | | | | | 
36----------------| ር |None--------| mE | --- 12.0-4.0 Apparent Apr-Jun |H1gh መሙ መመመ Insgn=--=-|Low. 
Se | | | | | | | | | | 
| | | | | | | | | 
3 8 چ مب‎ | ር loccasional ILong چچ‎ | Apr-Jun | a تلو‎ E aghast Insure 
a | 
39----------------| C/D | ከ0ስፍዌመመመመመ=== === 
bee SR | | | | 
| | | | | | 
| | | ] 1 I 
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TABLE 16.--SOIL AND WATER FEATURES--Continued 


| Floodin High water table 8 | Risk of corroslon 
water table ——— 


Soil name and jHydro- 
logic 


map symbol ۱ 


40*: | 
Colvin----------- | ር 
Aberdeen--------- | ង 

42*; | 
Fargo-------- nana D 
Hegne------ -----”, D 

44---------------- | D 
Hegne | 

45---------------- | ሀ 
Hegne | 

46*: | 
Aberdeen--------- | ር 
Fargo------------ D 

50B---------------| B 
Towner | 

52--------------- B 
Wyrene | 

Dieu eme nen memet | B 
Renshaw | 

54B-~-------------| A 
Arvilla | 

56*: | 
Hamerly---------- | ር 
Renshaw---------- | 5 

57C--------------- | A 
Sioux | 

5ខៗ=ៗៗ=-”-”””””””” B 
Divide | 

65---------------- | D 
Ojata | 

ክም ይ | 
Lallie | 

75 D 
Lallie | 
77---------------- la 
Minnewaukan | 

78C------------- “| እ 
Wamduska | 

81B--------------- | ር 


Mauvais | 
1 


|Potential| 
| 


| 
| Frequency | Duration [Months | Depth | Kind [Months frost | Uncoated [concrete 


| 

| 

loccasional Long------ lapr-Jun 0-2.0 Apparent |Apr-Jui! High دد‎ High د‎ IModerate. 
| | | | | | | 

| None -- ------ | === | --= |4.0- SE |Htgh=====|Moderate. 
| | | | | | | 
[Rare------ | د‎ | sm | 0- EE oe መ=: aa መመመ |Low. 
|88፻6--=።መ”| መመመ | --፦ [1.0-2.5| apparent |Apr-Ju1| Moderate liga ease Den, 
[Rare واه‎ | 2 | ==> | +1- 2.5|Apparent | Jan-Dec| Moderate jatgh (ee, 

| | | | | | | | | 

[rare a | --- | --- [ድ 2.5|Apparent | Apr-Jul | Moderate |High-----|Low. 

| | | | | | | | | 

| | | | | | | | | 

| None وج ود‎ | መመ | ሚመ |4.0- 6.0|Apparent {Apr-Jun!| Moderate {High መመመ | Moderate. 
| None penes | SO | መ= | 0 3.0| Apparent |Sep-Jun |n £gh====-|High=====| Low. 
|None-----==-| --:= | === [3.0-6.0| Perched {Apr-Jun Moderate pa ===. Don, 

| | | | | | | | | 

[None መመመ | መሙ | መመ ba 5.0|apparent |Mar-Jun [Moderate GE === = | Low. 

| | | | | | | | | 

[None መመመመመመመ= | መመ | asa | »6.0 | የከበበ | --- ር መመመ [Moderate |Low. 

| | | | | | | | | 

[None ida -| ses | --- | 26.0 | ሥመ | 一 ba መመመመመሟ [Moderate Don, 

| | | | | | | | | 

| | | | | | | | | 

{None جد دچ‎ | === I መ== |2.0-4.0|apparent | Apr-Jun (Hg h-----[pigh----- |” W. 
|None --- --መ-:= I --- | oor | 26.0 I መዲ | === |Low======[Moderate IL OW 

[None መመመ ==> | === | <== | 26.0 | === | === ی کو‎ rs 

| | | | | | | | | 
|None--------| === | መመመ ው 5.0] Apparent | Sep-Jun Moderate {High መመመመመሙ Dan, 

| | | | | | | | | 
|None--------| --- | መመመ | 0- 1.0|apparent | Sep-Jun| High መመመ ጨት na សទ |Moderate. 
| | | | | | | | | 

| Frequent -- =| Long ን ጋ lapr-Jun| ዑ- 1.0{ Apparent [Apr -Aug | High=====|High=====[Noderate. 
| | | | | | | | | 
|Frequent----|Brief-----lapr-Ju1| +1-1. Olapparent (Apr-Jun (High T---- LI mE 2 

| | | | | | | | | 

|None --መብ--ጻ-- | === | =~ | 0 2.5 Apparent | Apr-Jun (Moderate | سس وود‎ » 

| | | | | | | | | 
[None=======-| = | وس‎ | >6.0 | መጻ | --- [Low ቁ መ መሙ [Moderate |Lov. 

| | | | | | | | | 

[None eee | - | ==> ው 4.0 Apparent |Apr-oct Iitigh ----- [tgn-----l Low. 

| | | | | | | 

I 1 1 ' 1 1 1 
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TABLE 16.--SOIL AND WATER FEATURES--Continued 


[ | oodin water e | | sk of corrosion 
Soil name and jHydro= | Fotent tal 了 
| 


map Symbol | logic; Frequency | Duration [Months 5. Depth | Kind [Months | frost | Uncoated | concrete 


jgrou 5-4 | | | ۱ F action ] steel | 
| | 


83B*: | | 


| 
| 
Great Bend-------| 
| 
| 


| | | | | | 
| | | | | | 
8 | | Si "m »6.0 | --- hese E igh----- fra € Moderate. 
Overly--------- --| ር |None-------- --- | --- [4.0 -6.0| Apparent (Apr-Jun | High----- nih ----- | Low. 
84，84B----------- | c |None-------- |o de [xo |o  [Moderate መሙ፦ CH 
| | | | | | 


Bottineau | I | 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 17.--ENGINEERING INDEX TEST DATA 


LL means liquid limit; PI, plasticity index; MD, 


maximum dry density; OM, optimum moisture; and NP, nonplastic] 


[Dashes indicate data were not available. 
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TABLE 18.--CLASSIFICATION OF THE SOILS 


{An asterisk in the first column indicates that the soil is a taxadjunct to the series. See text for a 
description of those characteristics of the soil that are outside the range of the series] 


سسس 
Soil name | Family or higher taxonomic class‏ 


Fine, montmorillonitic Glossic Udic Natriborolls 
Sandy, mixed Udic Haploborolls 

Fine-loamy, mixed Udic Haploborolls 

Fine-silty, frigid Aeric Calciaquolls 

Fine-loamy, mixed Udic Argiborolls 

Fine-loamy, mixed Udorthentic Haploborolls 
Fine-silty, frigid Typic Calciaquolls 

Fine, montmorillonitic Glossic Udic Natriborolls 
Fine-loamy over sandy or sandy-skeletal, frigid Aeric Calciaquolis 
Coarse-loamy, mixed Pachic Udic Haploborolls 
Coarse-loamy, mixed Pachic Udic Haploborolls 
Coarse-loamy, mixed Udorthentic Haploborolls 
Fine, montmorillonitic, frigid Vertic Haplaquolls 
Coarse-silty, frigid Aeric Calciaquolls 


Glyndon------------------- 


Fine, montmorillonitic, frigid Typic Argiaquolls 

Fine-loamy over sandy or sandy-skeletal, mixed Udic Haploborolls 
Sioux------------ ===... Sandy-skeletal, mixed Udorthentic Haploborolls 
Southam-------------------| Fine, montmorillonitic (calcareous), frigid Cumulic Haplaquolls 
Svea------2----2--2--2--------| Fine-loamy, mixed Pachic Udic Haploborolls 

Tonka“ መመመመመመመመመመመመመመመመመመመ | Fine, montmorlllonitic, frigid Argiaquic Argialbolls 


Grano-------------- -2------| Fine, montmorillonitic (calcareous), frigid Vertic Haplaquolls 
Great Bend---------------- | Fine-silty, mixed Udic Haploborolls 
Hamerly--- 555 Fine-loamy, frigid Aeric Calciaquolls 
Hegne---2---2--2------------- | Fine, frigid Typic Calciaquolls 
Lallie-------------------- Fine, montmorillonitic (calcareous), frigid Typic Fluvaquents 
1888 ከ64 E, Fine-loamy, mixed (calcareous), frigid Typic Udorthents 
Maddock------- EE Sandy, mixed Udorthentic Haploborolls 
Mauvais------------------- | Fine-loamy, mixed (calcareous), frigid Aeric Haplaquents 
Minnewaukan--------------- | Mixed, frigid Typic Psammaquents 
*Ojata------.- ----- | Fine-silty, frigid Typic Calciaquolls 
Overly-------------------- | Fine-silty, mixed Pachic Udic Haploborolls 

| 


Towner-------- - -<-ብመ-ጻመመመመመመመ | Sandy over loamy, mixed Udorthentic Haploborolls 
Vallers------------- መክ ae | Fine-loamy, frigid Typic Calciaquolls 
Wamduska----------- ES SES i Sandy, mixed, frigid Typic Udorthents 
Wyrene-------------------- | Sandy, frigid Aeric Calciaquolls 

Zell---------- و‎ i Coarse-silty, mixed Udorthentic Haploborolls 


+ U.S. GOVERNMENT PRINTING OFFICE : 1986 O - 482-140 : QL 3 


NRCS Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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LEGEND * 


DOMINANTLY LEVEL TO GENTLY ROLLING, MEDIUM TEXTURED SOILS 


Svea-Hamerly-Barnes association: Deep, level to gently rolling, well drained to 
somewhat poorly drained soils 


Svea-Vallers-Buse association: Deep, level to gently rolling, well drained, mod- 
erately well drained, and poorly drained soils 


Hamerly-Cresbard-Svea association: Deep, level to undulating, moderately well 
drained and somewhat poorly drained soils 


Bottineau association: Deep, nearly level and undulating, well drained soils 
DOMINANTLY NEARLY LEVEL TO HILLY, MEDIUM TEXTURED SOILS 


Barnes-Buse-Svea association: Deep, undulating to hilly, well drained and mod- 
erately well drained soils 


Svea-Sioux-Buse association: Deep, nearly level to rolling, excessively drained, 
well drained, and moderately well drained soils 


DOMINANTLY LEVEL TO GENTLY SLOPING, MEDIUM TEXTURED, MODER- 
ATELY FINE TEXTURED, AND FINE TEXTURED SOILS 


Hamerly-Hegne-Fargo association: Deep, level and nearly level, somewhat 
poorly drained and poorly drained soils 


Colvin-Vallers-Aberdeen association: Deep, level and nearly level, moderately 
well drained and poorly drained soils 


Hegne-Grano-Aberdeen association: Deep, level, moderately well drained, 
poorly drained, and very poorly drained soils 


Bearden-Overly-Embden association: Deep, level to gently sloping, moderately 
well drained and somewhat poorly drained soils 


DOMINANTLY LEVEL TO MODERATELY SLOPING, MODERATELY FINE 
TEXTURED, MEDIUM TEXTURED, AND COARSE TEXTURED SOILS 


Lallie-Mauvais-Wamduska association: Deep, level to moderately sloping, 
excessively drained, somewhat poorly drained, and poorly drained soils 


*The texture terms in the descriptive headings refer to the surface layer of the 
major soils in each association. 
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SOIL LEGEND 


Map symbols consist of a number or a combination of numbers and a letter. 
The initial numbers represent the kind of soil. A capital letter following 
these numbers indicates the class of slope. Symbols without a slope letter 
are for nearly level soils or miscellaneous areas. 


Tonka silt loam 

Parnell silty clay loam 

Southam silty clay loam 

Grano silty clay 

Fargo silty clay 

Colvin silty clay loam, wet 

Svea-Barnes loams, 1 to 3 percent slopes 
Barnes-Svea loams, 3 to 6 percent slopes 
Barnes-Buse loams, 6 to 9 percent slopes 
Barnes-Buse loams, 9 to 15 percent slopes 
Svea-Sioux loams, 1 to 9 percent slopes 
Esmond-Emrick loams, 3 to 9 percent slopes 
Langhei-Barnes loams, 9 to 40 percent slopes 
Sioux-Buse loams, 9 to 15 percent slopes 
Svea-Buse loams, 3 to 6 percent slopes 
Hamerly-Svea loams, 1 to 3 percent slopes 
Hamerly-Svea loams, 3 to 6 percent slopes 
Vallers-Hamerly loams, saline, O to 3 percent slopes 
Vallers loam 

Hamerly-Cresbard loams, 1 to 3 percent slopes 
Svea-Cresbard loams, 1 to 3 percent slopes 
Barnes-Cresbard loams, 3 to 6 percent slopes 
Vallers-Parnell-Tonka complex, O to 3 percent slopes 
Zell-Maddock complex, 3 to 9 percent slopes 
Embden loam, 0 to 3 percent slopes 

Svea loam, 1 to 3 percent slopes 

Glyndon silt loam, O to 3 percent slopes 

Aberdeen silt loam 

Overly silty clay loam, O to 3 percent slopes 
Bearden silty clay loam 

Colvin silty clay loam, saline 

Colvin silty clay loam 

Colvin-Aberdeen silty clay loams 

Fargo-Hegne silty clays 

Hegne silty clay, saline 

Hegne silty clay 

Aberceen-Fargo silty clay loams 

Towner sandy loam, 1 to 6 percent 5 

Wyrene sandy loam, loamy substratum, O to 3 percent slopes 
Renshaw loam, 1 to 3 percent slopes 

Arvilla sandy loam, 1 to 6 percent slopes 
Hamerly-Renshaw loams, O to 3 percent slopes 
Sioux loam, 1 to 9 percent slopes 

Divide loam, loamy substratum, 1 to 3 percent slopes 
Ojata clay loam 

Lallie clay loam 

Lallie clay loam, saline 

Minnewaukan loamy fine sand, 1 to 3 percent slopes 
Wamduska loamy sand, 1 to 9 percent slopes 
Mauvais loam, O to 6 percent slopes 

Great Bend-Overly silty clay loams, 3 to 6 percent slopes 
Bottineau loam, 1 to 3 percent slopes 

Bottineau loam, 3 to 6 percent slopes 


CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


CULTURAL FEATURES 


BOUNDARIES 


National, state or province 


County or parish 


Minor civil division 


Reservation (national forest or park, 
state forest or park, 
and large airport) 


Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 


AD HOC BOUNDARY (label) 


Small airport, airfield, park, oilfield, = 


cemetery, or flood pool 
STATE COORDINATE TICK 


LAND DIVISION CORNERS 
(sections and land grants) 


ROADS 


Divided (median shown 
if scale permits) 


Other roads 


Trail 


ROAD EMBLEM & DESIGNATIONS 


Interstate 


Federal 


State 


County, farmor ranch 


RAILROAD 


POWER TRANSMISSION LINE 
(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 
(normally not shown) 


LEVEES 


Without road 


With road 


With railroad 


DAMS 


Large (to scale) 


Medium or small 


PITS 


Gravel pit 


Mine or quarry 


MISCELLANEOUS CULTURAL FEATURES 


Farmstead, house 
(omit in urban areas) 


Church 

School 

Indian mound (label) 
Located object (label) 
Tank (label) 

Wells, oil or gas 
Windmill 


Kitchen midden 


WATER FEATURES 


DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 


Intermittent 


MISCELLANEOUS WATER FEATURES 


Marsh or swamp 


Spring 


Well, artesian 


Well, irrigation 


Wet spot 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 
23 


SOIL DELINEATIONS AND SYMBOLS 838 
ESCARPMENTS 
Bedrock mwwwwwwwwwwwvwwy 
(points down slope) 
Other than bedrock 


(points down slope) 
SHORT STEEP SLOPE 
GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 
Slide or slip (tips point upslope) 
Stony spot, very stony spot 


Parnell soil spot up to 3 acres in size 


Tonka soil spot up to 3 acres in size 
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This map is compiled on 1975 aerial photography by the U. S. Department of Agriculture, Soi! Conservation Service and cooperating agencies. 
Coordinate grid licks and land division comers, || shown, approximately positioned 
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This map is compiled on 1975 aerial photography by the U. S. Department of Agriculture, Sor! Conservation 
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This map is compiled on 1975 aeria! photography by the ሀ S. Department of Agriculture, 
Coordinate grid Licks and land division comers 
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This map is compiled on 1975 aerial photography by the U. S. Department of Agriculture, Soil Conservation Service and cooperating agencies 
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This map is compiled on 1975 aerial photography by the ሀ 5. Department of Agriculture, Soi! Conservation Service and cooperating agencies. 
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This map is compiled on 1975 aerial photography by the U. S. Department of Agriculture, Sor! Conservation Service and cooperating agencies 
Coordinate grid licks and land division comers, 
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This map is compiled on 1975 aerial photography by the ሀ S. Department of Agriculture, Soi! Conservation Service and cooperating agencies 
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